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ABSTRACT 
Electrocardiogram (ECG) interpretation is a core clinical skill in the critical care nursing. 
It can provide evidence to support a diagnosis, and it is crucial for patient management by 
helping in diagnosing the abnormal cardiac rhythm. In potentially life threatening 
situations, the nurse is expected to interpret the rhythm accurately and respond 
appropriately. To do this the nurse must be well educated in rhythm interpretation. The 
present study was intended to assess effectiveness of Arrhythmia Interpretation Training 
(AIT) programme on knowledge and Arrhythmia Interpretation among staff nurses with 
the following objectives. 
Objectives 
• To assess the pre and post test level of knowledge and Arrhythmia Interpretations 
among the staff nurses.
• To correlate post test knowledge and Arrhythmia Interpretation of staff nurses.
• To assess the effectiveness of Arrhythmia Interpretation Training (AIT) 
programme on knowledge and Arrhythmia Interpretation among staff nurses.
• To associate the mean differed level of knowledge and Arrhythmia Interpretation 
score with selected demographic variables of staff nurse.
Research Methodology 
 A pre-experimental one group pretest – post test design was used. The study was 
conducted at Madras Medical Mission Hospital. 50 samples were selected using 
purposive sampling technique. Structured self-administered questionnaire was used to 
assess the knowledge on Arrhythmia and Rhythm Quiz was used to assess the 
Arrhythmia Interpretation. Immediately after the pretest, arrhythmia interpretation 
training programme was conducted in three consecutive days.  The post test was 
conducted after 1 week of the training programme. The collected data was analyzed using 
both descriptive and inferential statistics. 
Major Findings 
• The overall pre-test level of knowledge revealed that 37(74%) of them had 
inadequate knowledge and 13(26%) had moderately adequate knowledge and 
none of them had adequate knowledge. Whereas the overall post-test level of 
knowledge revealed that 41(82%) had moderately adequate knowledge and 
9(18%) had inadequate knowledge and none of them had adequate knowledge. 
• Regarding pre-test Arrhythmia interpretation skill, all the staff nurses 50(100%) 
were having inadequate level of Arrhythmia interpretation. While in the post test, 
nearly 14(28%) had a moderately adequate interpretation skill and 36(72%) had 
inadequate level of Arrhythmia interpretation skill. 
• The post-test mean score of knowledge was 17.60 ±1.80 and post-test mean score 
of arrhythmia interpretation was 7.00±0.85. The calculated value of Karl 
Pearson's correlation(r) = 0.237 shows a moderate positive correlation between 
post-test knowledge and Arrhythmia interpretation. 
• The mean knowledge score in pre-test was 15 with S.D 1.81 and the mean 
knowledge score in post-test was 17.60 with S.D 1.80.  The calculated’ value was 
t = 8.67 which was found to be statistically highly significant at p<0.001 level. 
• The mean Arrhythmia interpretation score in pretest was 5.4 with S.D 1.34 and 
the mean Arrhythmia interpretation score in post test was 7.0 with S.D 0.85.  The 
calculated‘t’ value was t = 11.24 which was found to be statistically highly 
significant at p<0.001 level. 
• Statistically significant association was found between the mean differed level of 
knowledge on arrhythmia with the demographic variable age (2=5.51, p=0.02) at 
p<0.05 level. 
Discussion 
The study findings revealed that staff nurses need to improve their knowledge 
regarding arrhythmia and emphasized the need for Arrhythmia Interpretation Training 
programme. The study findings revealed that Arrhythmia Interpretation Training 
programme was effective in improving the knowledge and arrhythmia interpretation of 
the staff nurses.  
Conclusion 
The interactive Arrhythmia Interpretation Training (AIT) programme, the 
educational program used in this research was effective in increasing nurse’s knowledge 
about Arrhythmia and Arrhythmia Interpretation skill. In order to improve patient 
outcomes, this type of program may be more effective if it were to involve all of the staff 
members on the unit who are responsible for applying electrodes and selecting the 
monitoring leads.  
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
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CHAPTER – 1
INTRODUCTION 
1.1 BACKGROUND OF THE STUDY  
Critical thinking is the intellectually disciplined process of actively and skillfully 
conceptualizing, applying, analysing, synthesizing, and/or evaluating information 
gathered from, or generated by, observation, experience, reflection, reasoning, or 
communication, as a guide to belief and action. Critical care nursing offers a unique 
opportunity in the use of technology, advanced knowledge in pathophysiology, and 
assessment skills. It provides an opportunity to work collaboratively with physicians and 
other disciplines to impact patient outcomes. Critical care nurses must have excellent 
communication skills, caring, and compassion in the face of crisis and uncertainty. 
Critical care nursing is that specialty within nursing that deals specifically with human 
responses to life-threatening problems. A critical care nurse is a licensed professional 
nurse who is responsible for ensuring that acutely and critically ill patients and their 
families receive optimal care. Critically ill patients are defined as those patients who are 
at high risk for actual or potential life-threatening health problems. 
The more critically ill the patient is, the more likely he or she is to be highly 
vulnerable, unstable and complex, thereby requiring intense and vigilant nursing care. 
Critical care nurses will need to keep pace with the latest information and develop skills 
to manage new treatment methods and technologies. As issues relating to patient care 
become increasingly complex and new technologies and treatments are introduced, 
critical care nurses will need to become ever more knowledgeable. This has required 
experienced critical care nurses to extend their knowledge so that they can provide care 
that is grounded in evidence. 
The aim of critical care nursing is to provide in-depth rationale for critical care 
practice in an effort to increase the depth of knowledge of nurses who care for the 
critically ill patient. Every patient, nurse and care facility is different. So providing the 
right nursing care for critically ill patients is not simply a matter of applying standard 
nurse-to-patient ratios. The skill of the nurse, the complexity of the patient’s needs and 
the physical environment of care will all influence nursing requirements. 
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Cardiovascular disease (CVD) is the leading cause of death in many regions 
worldwide, accounting for nearly one third of global deaths. Worldwide, cardiovascular 
disease is estimated to be the leading cause of death in the world by 2020. Acute 
Myocardial infarction is the most common and most serious life threatening illness that 
causes more deaths and disability and incurs greater economic costs than any other 
illness in the world. The mechanism responsible for infarction related arrhythmias 
include autonomic nervous system imbalance, electrolyte disturbances, ischemia and 
slowed condition in the zones of ischemic myocardium. 
Arrhythmias have been noted in 70 to 95% of patients with Acute Myocardial 
infarction. Many arrhythmias may occur prior to hospitalization and thus the overall 
incidence of arrhythmias in acute myocardial infarction may actually be 100%. 
Arrhythmias are responsible for serious hemodynamic disturbances. The most significant 
consequence of cardiac arrhythmias is fall in cardiac output and B.P. This may 
precipitate or aggravate congestive cardiac failure. More than 60% of deaths associated 
with acute myocardial infarction occur within 1hour of the event and are attributable to 
malignant arrhythmias usually ventricular fibrillation. Careful monitoring of cardiac 
rhythm and prompt treatment of arrhythmias has sharply reduced the incidence of in-
hospital deaths from arrhythmias. 
The incidence type and severity of arrhythmias varies with the area of the infarct. 
Tachyarrhythmia’s are most commonly seen in anterior wall myocardial infarction while 
Bradyarrhythmias occur frequently in inferior wall myocardial infarction. The overall 
incidence of arrhythmias and their resultant mortality is more with anterior wall 
myocardial infarction. 
Lown and his colleagues, through their provocative works, proved that intensive 
coronary care should be attempted in order to prevent the development of serious 
ventricular arrhythmias, which serves to reduce the mortality from acute myocardial 
infarction. This realisation led to the proliferation of mobile coronary care units, ICCU 
units and intermediate care or step down units. 
During the past 3 decades, the mortality of patients with acute myocardial 
infarction treated in intensive coronary care units has declined from30% to about 15%. 
3 
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The reduction in mortality has resulted from the elimination of primary arrhythmias as a 
cause of death. Intensive coronary care units allow continuous monitoring of cardiac 
rhythm by highly trained personnel, administer immediate support, treatment and 
prophylaxis of arrhythmias and use specialised cardiac interventions. 
Nursing has progressed from ancient era to the dawn of modern nursing with the 
coming of Florence Nightingale and now to 21st century. The progress has been along 
with the socio-economic cultural changes all over the world, bringing along with it 
tremendous advancement in science and technology but professional nurse is no more 
only in the role of carrying out doctors order but is expected to make independent 
decisions in the day-to-day health care activities. This decision-making ability comes 
from having relevant knowledge, appropriate attitude and expert skills about health care 
measures, which together may be referred to as health care competency. Also precision 
in decision making about a health related activity depends on elaborate health 
assessment, analysis of the health parameters and identifying specific health problems. 
One of such important health parameters is ECG .Therefore it is essential that nurses are 
able to analyse ECG reading accurately, in order to make independent decisions in health 
care and to assist in therapeutic process. 
Diagnostics is an important area of medical knowledge, and an electrocardiogram 
(ECG) is not only among the most important diagnostic tests but also one of the most 
difficult topics to teach. As a basic test in clinical work, the ECG plays a key role in the 
diagnosis of cardiovascular disease. With the incidence of cardiovascular disease 
noticeably higher at present than in the past the ECG has been increasingly used in 
clinical work. Electrocardiography (ECG) continues to be the most commonly used 
laboratory procedure for the diagnosis of heart disease. It was introduced in 1902 by 
Einthoven, the ECG reflects electrical changes associated with primary or secondary 
myocardial processes for example coronary artery disease, hypertension, and electrolyte 
abnormalities  Physicians and nurses in most clinical specialities, including general 
practice are expected to have a sufficient knowledge about ECG interpretation and to 
make accurate diagnoses, decide on patient management or further referrals.  
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Owing to the abstract nature of the basic theoretical knowledge of the ECG, its 
scattered characteristics, and tedious and difficult-to-learn and remember subject matter. 
Besides, the theoretical knowledge of the ECG is so difficult for nurses to understand 
that they tend to resort to traditional learning, which often leads to difficulties and errors 
in clinical interpretation of ECGs. Students and staff nurses tend to be unenthusiastic 
while learning about the ECG, and its reputation as a difficult concept causes some 
students to resist learning it and others to give up altogether. An adequate knowledge 
base should include the ability to define, recognize, and understand the basic 
pathophysiology of certain electrocardiographic abnormalities. Existing research, 
suggests that most staff nurses do not feel competent in their interpretation of ECG. In 
the extension this could negatively influence patient management decisions and could 
threaten patient safety. 
Registered nurses working in diversified critical care areas and telemetry 
unit’s’care for patients who require cardiac monitoring on a regular basis. The RN must 
quickly and accurately identify life-threatening cardiac dysrhythmias, initiating 
appropriate treatment. The significance of nurses competency and proficiency in 
electrocardiographic interpretation and treatment modalities has been well documented 
(Van Arsdale, 1998). Nursing care is affected by the RN’s critical thinking and actions 
implemented according to interpretation of the patient’s electrocardiogram (ECG) 
rhythm. Accurate interpretation of cardiac rhythms is a fundamental role for the 
registered nurse working in diversified critical care areas. Nurses play an important role, 
directly impacting hospital patient mortality in critically ill patients (Van Arsdale, 1998). 
Registered nurses primarily obtain their critical care knowledge, skills, and expertise 
through hospital-based staff development programs, preceptors, professional journals, 
and continuing education opportunities (Lamb & Henderson, 1993).  
Structured educational classes facilitating interpretation of ECG rhythms are 
required in many hospitals for RNs responsible for the care of patients requiring cardiac 
monitoring. Knowledge and clinical experience impacts the RNs’ ability to critically 
think in relation to application of nursing theory (Leppa, 1997). The degree of critical 
thinking an RN has developed reflects thinking-learning ability along with the ability to 
make rapid appropriate decisions in relation to the clinical setting and patient care 
(Leppa, 1997). Education classes facilitating knowledge of electrocardiographic 
5 

interpretation promote competency and proficiency in qualified nursing staff working in 
diversified critical care areas (Lamb & Henderson, 1993).RNs participate in structured 
ECG interpretation classes, bringing varying educational backgrounds and experience. 
1.2 NEED FOR THE STUDY 
According to World Health Organization cardiovascular disease (CVD) is the 
foremost cause of illness, disability and death in India. CVD contributes to more than 
50% mortality in India and still progressing. Unfortunately, a large number of people 
experiencing CVD are under age of sixty years which affects overall public health status 
of India. The cardiovascular disease burden globally as well as in India is rising sharply 
and presently is one of the leading causes of mortality. In 2008, out of the 57 million 
deaths globally around 63% (nearly 30 million deaths) were due to non-communicable 
diseases. Approximately 80% of these deaths have been reported to occur in low and 
middle income countries. Moreover, out of nine million premature death due to non-
communicable disease (age<60years) around eight million occurred in low and middle 
income countries with 6.8% and 5.0% of Disability Adjusted Life Years (DALYs). 
Cardiovascular disease have assumed epidemic proportion in India as well, the 
Global Burden of Disease (GBD) study reported the estimated mortality from coronary 
heart disease in India to be 1.6 million in the year 2000 which is estimated to increase to 
approximately 64 million by the year 2015. The projected rise in disease burden due to 
cardiovascular disease is expected to make it the prime contributors of total mortality and 
morbidity. Reports on CAD in Indian have shown that Asian Indians are at 3-4 times 
higher risk of CAD than white Americans, 6 times higher than Chinese and 20 times 
higher than Japanese. Various independent epidemiological studies conducted in North 
India suggest that the prevalence of CAD has increased from 1% in 1960 to 10.5% in 
1998 in urban population. 
• India topped the world with 1531534 cardiovascular deaths in 2002.
• Incidence of CAD in young Indians is about 12%-16% which is higher than any 
other ethnic group.
• According to INTER HEART study median age of1st heart attack in Indians is 53 
years whereas that in Western Europe, China, and Hong Kong is 63 years with 
more men affected than women.
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• Half of the CVD related death ( that is 52% of CVD) in India occur below the age 
of 50 years and about 25% of acute MI in India occur below the age of 40 years.
• Age standardized estimates for Disability Adjusted Life Years lost due to CAD as 
per 1000 population in India are three times higher than in developed countries.
Increased incidence of smoking, changes in food habits, little physical activity 
and increased frequency of eating out are some other major reason found to be causing 
more people in the country to have an ailing heart. Reviewing the register of acute 
coronary syndrome with 25,000 patients hospitalized with cardiac diseases in various 
parts of Kerala. It was noted that people in state have 17% more chance of getting heart 
diseases. This explains the need for medical interpretation. Electrocardiography is the 
most commonly performed cardiac test. This is because the ECG is a very useful 
screening tool for a variety of cardiac abnormalities. ECG machines are readily available 
in most medical facilities and the test is simple to perform risk free and inexpensive. 
Nurses being a member of health team should be able to interpret ECG finding up 
to her extent of practice needed in clinical settings. Interpretation of ECG is the 
conclusion of identifying normal and abnormal findings among cardiovascular diseases 
with the help of measurements, rhythm analysis, conduction analysis, wave form 
description. 
A study was conducted to examine emergency nurses’ interpretations of 
abnormal ECGs. The purpose of the study was to determine the concordance of 
emergency nurses interpretation of abnormal ECG. Seven hundred sixteen ECGs were 
reviewed; 143 abnormal ECGs were obtained on patients discharged from the ED. The 
cardiologist's final interpretation was defined as correct, and discordance was any 
abnormality not identified by the emergency nurses. The overall discordance between 
emergency physicians' and cardiologists' ECG interpretations was 58.0% (P < .001). The 
most frequently missed findings by emergency physicians were evidence of 
ischemia/infarct of the anterior wall and atrial fibrillation. Twenty-one of the 83 patients 
with discordant interpretations were lost to follow-up. Two cases had a clinically 
significant discrepancy that would have altered patient care. The study concluded that 
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although the overall discordance was more than 50%, most ED misinterpretations were 
determined unlikely to have clinical significance. 
Studies have shown that nurses often monitored in a single lead (regardless of 
diagnosis), failed to properly prepare the skin, misplaced electrodes, and were unable to 
differentiate wide complex QRS tachycardias, all of which could lead to false alarms or 
misdiagnoses (AACN Practice Alert, 2008; Drew & Funk, 2006; Funk et al., 2009; 
Keller& Raines, 2005). To prevent error, nurses working on monitored units need to 
know how to identify patients, who are at risk for potentially lethal dysrhythmias, 
distinguish between true and false alarms, correctly measure intervals, quickly recognize 
dysrhythmias, and initiate the appropriate treatment promptly.
In 2004, the American Heart Association (AHA) published a scientific statement 
recommending standards of practice for dysrhythmia monitoring (Drew et al., 2004). 
Since large randomized clinical trials did not exist, recommendations were classified 
according to level of evidence and were based on expert opinions. In addition, an 
executive summary with recommendations on how to implement the AHA standards was 
written by Drew and Funk (2006). Based on the data from these two documents, the 
American Association of Critical-Care Nurses (AACN) wrote a practice alert with 
specific recommendations for skin preparation, electrode placement, lead selection, and 
QTc interval measurements (AACN Practice Alert, 2008). The literature was reviewed to 
determine the best practices for educating staff nurses on ECG or dysrhythmia 
monitoring. Funk et al. are using an online ECG education program and unit based 
strategies led by unit champions to implement and sustain change. 
“Accuracy of cardiac rhythm interpretation by medical surgical nurses” A study 
conducted by Goodridge E, Furst C, Herrick J, Song J, Tipton PH revealed that 
nurses care for increasing numbers of patients requiring cardiac monitoring. Ability to 
identify cardiac rhythms is a key element in nurse’s ability to promote patient safety. 
These findings suggest a need to improve staff development in the area of cardiac 
rhythm interpretation. 
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Morris et al. (2009) measured the outcomes of a critical care course, of which 
one component was an online web-based ECG tutorial, designed to train the 173 critical 
care nursing staff who participated.  Nurses were assigned to one of three groups based 
on experience level and the orientation program for each group was tailored to their 
needs.  The program used multiple teaching strategies that included unit specific 
orientation with preceptors, case studies, human patient simulations, three computerized-
assisted online learning modules, instructor-led modules, reference material on compact 
disc, and pocket guides.  One limitation of this study was that the results could not be 
attributed to any one teaching strategy, since the model included all of them. 
Gazarian (2013) analyzed nurses' response to frequency and types of
electrocardiography alarms in a non-critical care setting. They aimed to identify nurses' 
routine practices related to continuous ECG monitoring, frequency and types of alarms, 
their associated nursing interventions, and the impact on the patient's plan of care.           
A prospective, descriptive, observational study was used to observe nine registered 
nurses providing care for patients receiving continuous ECG monitoring in non-critical 
care areas and data were recorded on a researcher designed observation tool. The 
findings revealed that nurses responded to 46.8% of all alarms and appropriate nursing 
interventions were implemented in response to alarms. They highlighted the importance 
of routine practices related to continue monitoring and revealed gaps in practice related 
to range of nursing interventions alarm management.
Kern et al (2007) explored on the importance of ECG monitoring after cardiac 
surgery: postoperative atrial fibrillation and the atrial electrogram. Background of the 
study says that atrial fibrillation is one of the most common complications after cardiac 
surgery and is associated with adverse outcomes such as increased mortality, 
neurological problems, longer hospitalizations, and increased cost of care. In this study 
they highlighted the importance of role of nurse in the early detection of atrial fibrillation 
by the recording of an atrial electrogram which is easily obtained from the bedside 
monitor during the postoperative period. 
Drew & Funk (2006) studied on practice standards for ECG monitoring in 
hospital settings: executive summary and guide for implementation. They concluded that 
the electrophysiologist must develop a practice standard for hospital ECG monitoring to 
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diagnose cardiac arrhythmias, acute myocardial ischemia and drug-induced prolonged 
QT interval. 
Keller & Raines (2005) conducted a qualitative study perception to identify and 
describe critical care nurses' of arrhythmia knowledge. Data collection was done using a 
semi structured group session, with a moderator and analyzed by the constant 
comparative method. Sample size consisted of critical care nurses who work in acute 
care settings. They have conducted five focus groups over a period of 12 months. 
Participants were asked to describe their perceptions of arrhythmia knowledge and to 
assign a rating score related to the level of knowledge needed to identify specific 
arrhythmias. Findings of their study revealed that nurses lack knowledge in arrhythmia 
interpretation and lead placement. This enforced the need for the development of 
competency measures and evidence-based teaching strategies on basics of ECG and 
arrhythmia. 
Hand (2002) identified the common cardiac arrhythmia in order to diagnose 
common cardiac disorders. The study was based on the observation that the 
interpretation of cardiac arrhythmia is very important in diagnosis of cardiac diseases. 
The study was conducted by examining the physiology of heart, conductive mechanism 
and cardiac rhythmic disorders and cardiac monitoring. The study suggested that it is 
necessary to interpret common cardiac arrhythmia which aids in diagnosing cardiac 
problems. 
The above statistic and related studies point out that the rate of cardiovascular 
disease accompanied with arrhythmias are markedly increasing every year, thereby need 
for critical care nursing skills in arrhythmia interpretation and the need for Arrhythmia 
Interpretation Training programme measures are also high and the researcher had come 
across the staff nurses ability in diagnosing the abnormal cardiac rhythm. It is observed 
that published research studies and trials on Arrhythmia Interpretation Training 
programme on knowledge and arrhythmia interpretation among staff nurses working in 
critical care units in the Indian setting are very much limited. Hence this study may be 
considered important in providing empirical evidence and to assess the effectiveness of 
Arrhythmia Interpretation Training programme on knowledge and arrhythmia 
interpretation among staff nurses working in cardiac units. 
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Hence the investigator was interested to the study: “Effectiveness of Arrhythmia 
Interpretation Training (AIT) programme on knowledge and arrhythmia interpretation 
among staff nurses” so that continuing educational programmes can be incorporated in 
order to assess the skill in arrhythmia interpretation and to determine the effectiveness of 
training programme. 
1.3 STATEMENT OF THE PROBLEM 
A pre experimental study to assess the effectiveness of Arrhythmia Interpretation 
Training (AIT) programme on knowledge and arrhythmia interpretation among staff 
nurses at a selected hospital in Chennai. 
1.4 OBJECTIVES 
1. To assess the pre and post test level of knowledge and Arrhythmia Interpretation 
among the staff nurses. 
2. To correlate post test knowledge and Arrhythmia Interpretation of staff nurses. 
3. To assess the effectiveness of Arrhythmia Interpretation Training programme 
(AIT) on knowledge and arrhythmia interpretation among staff nurses. 
4. To associate the mean differed level of knowledge and arrhythmia interpretation 
score with selected demographic variables of staff nurse. 
1.5 OPERATIONAL DEFINITION 
1.5.1 Effectiveness  
 In this study effectiveness refers to accomplishment of enhanced knowledge and 
interpretation of arrhythmias among the staff nurses after arrhythmia interpretation 
training programme. 
1.5.2 Arrhythmia Interpretation Training (AIT)  
AIT is the training given to the staff nurses for three consecutive days to enhance 
the knowledge and skill in the interpretation of the arrhythmia. AIT programme 
consisted of 
Information Transfer - is an educational programme covering the aspects of 
physiology of conduction system, basics of ECG and arrhythmia (that originate from 
SA node, atria and ventricles) with the help of power points and scanned ECG strips. 
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Skill Training Programme - consisted of practical work sessions on Arrhythmia 
Interpretation. The following activities were carried out  
• Calculation of heart rates(atrial and ventricular rates) 
• Identification of normal rhythms and arrhythmias. 
• Differentiation between normal and abnormal rhythms. 
Teaching was done with the help of ECG booklet, original ECG strips, 
worksheets and PPT. 
1.5.3 Knowledge  
Knowledge refers to the awareness about the arrhythmias and its types. It was 
measured using a structured self-administered questionnaire regarding physiology of 
conduction system of heart and basics of ECG. 
1.5.4 Arrhythmia Interpretation 
In the present study it denotes the ability to recognize the abnormal cardiac 
rhythms and is measured using a structured self-administered questionnaire which 
consisted of Rhythm quiz for assessing arrhythmia Interpretation skills which includes 
case scenario and ECG rhythm strip.
1.5.5 Staff Nurses: 
Registered nurses working in the MMM hospital with less than one year 
experience in cardiac unit.
1.6 HYPOTHESES OF THE STUDY
NH1: There is no significant relationship between the knowledge and arrhythmia 
interpretation among the staff nurses.  
NH2: There is no significant difference in the pre and post-test levels of knowledge and 
arrhythmia interpretation. 
NH3: There is no significant association of mean differed level of knowledge and 
Arrhythmia Interpretation of staff nurses with their selected demographic variables.  
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1.7 ASSUMPTION 
1. The staff nurses have basic knowledge on anatomy and physiology of human 
heart. 
2. Staff nurses have basic knowledge about electrocardiogram. 
3. Staff nurses need to be aware and able to identify the abnormal cardiac rhythms. 
4. Staff nurses needs to periodically update their knowledge and skill on arrhythmia 
interpretation through special training programme 
1.8 DELIMITATION 
Data collection is delimited to a period of four weeks
1.9 CONCEPTUAL FRAMEWORK 
Conceptual framework for the study helps in defining the concepts of interest and 
proposing relationship among them. The model gives direction for the planning; data 
collection and interpretation of findings. Concepts are the building blocks of a theory. To 
describe the relationship of concepts in this study, General system theory by Ludwig 
Von Bertalanffy has been utilized. 
1.9.1 General Concepts of General System Theory 
General System Theory is an interdisciplinary practice that describes systems 
with interacting components. The theory attempted to provide alternatives to 
conventional models of organization. GST defined new foundation and developments 
with applicable to numerous areas of study, emphasizing holism over reductionism, 
organism over mechanism. According to this theory a system is a group of elements that 
interact with one another in order to achieve the goal. An individual is a system and 
receives input from environment. This input when processed provides an output. All 
living system are open, in which there is a continual exchange of matter, energy, and 
information. The system is cyclical in nature and continues to be so, as long as these 
parts (input, process, output, and feedback) keep interacting. If there are changes in any 
of the parts, there will be changes in all the parts. Feedback from within the system or 
environment provides information. Thus helps the system to determine goals. The 
following are the major concepts of the theory.
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Fig.1.9.1: Ludwig Von Bertalanffy's concept of General System Theory 
Input:  
Input is defined as any information, energy, or material that enters into the system 
through its boundary. It is a process by which a system is able to communicate and react 
with its environments. It is the stimuli and imported materials from the external 
environment. 
Throughput: 
Throughput is the process that occurs at some point between input and output 
process, which enables the input in such a way that, it can be readily used by the system. 
This stage was the prime potential interventions area for incentives, realignment and to 
improve outcomes. 
Output: 
It is the end product of a system. The energy, matter or information is given out 
by the system as a result of its processes. It is the resulting response or exported 
materials. 
Feedback 
• Negative equilibrating feedback operate within a system to restore a variable to 
an initial value. 
 Deviation correcting feedback 
 Negative feedback operates to maintain its present states. 
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• Positive equilibrating feedback operate within a system to drive a variable 
future from its initial value 
 Deviation amplifying feedback 
 Positive feedback reaches a maximum asymtomatac limit. System 
operates through differentiation and coordination among its components. 
1.9.2 Application of Ludwig Von Bertalanffy's concept of General System Theory 
Input 
In the present study the input refers to the staff nurses with characteristics age, 
gender, education level, total year of experience as a staff nurse, work experience in 
cardiac unit and previous exposure to Arrhythmia Interpretation Training Programme 
which may influence the knowledge and Arrhythmia Interpretation. Staff nurses are 
considered to be an open system who is influenced by own internal environment and in 
continuous interaction with external environment. The investigator assess the 
demographic characteristics of staff nurses which is their internal environment, level of 
pre-existing knowledge and arrhythmia interpretation skill to plan the activities to be 
carried out in throughput process. 
Throughput 
 Here the investigator administer Arrhythmia Interpretation Training Programme 
which consisted of 
 Information Transfer - is an educational programme covering the aspects of 
physiology of conduction system, basics of ECG and arrhythmia (that originate from 
SA node, atria, and ventricles) with the help of power points and scanned ECG strips 
which lasted for 120 minutes. 
 Skill Training Programme - consisted of practical work sessions on Arrhythmia 
Interpretation. The following activities were carried out  
• Calculation of heart rates(atrial and ventricular rates) 
• Identification of normal rhythms and arrhythmias. 
• Differentiation between normal and abnormal rhythms. 
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Output  
In this study output refers to the gain in effectiveness in post-assessment; 
knowledge and Arrhythmia Interpretation scores. 
FEEDBACK  
It is the evaluation or response of a system. Feedback is the information of 
environmental responses to the systems output, which is used by the system in 
adjustment, correction and accommodation to interact with the environment. 
If staff nurses are gaining improved knowledge and Arrhythmia Interpretation 
skill it is considered as positive feedback or deviation amplifying feedback which help 
investigator to plan for further programme to enhance knowledge.  
If the existing knowledge is sustained not improved, the researcher considers this 
as negative feedback or deviation correcting feedback and plan for reassessment and 
reinforcement. 
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CHAPTER – 2  
REVIEW OF LITERATURE 
A literature review is a compilation of resources that provides the ground work 
for the study. Every research project is strengthened by preceding studies conducted in 
the same areas. A review of related literature enables one to get an insight into the 
various aspects of the problem under study. It uncovers aspects of the problem promising 
methodological tools, throws light on ways to improve the efficiency of the data 
collection and suggestions, how to improve or increase the effectiveness of data analysis 
and interpretation. Review of literature is therefore an essential step in the development 
of the research project. A brief account of various studies conducted by different 
investigators and a few citations from books, which were found to be relevant to the 
present study, are given in this chapter. 
The literature review is arranged in the following sections
2.1 Section A: Studies related to general aspects of ECG 
2.2 Section B: Studies related to knowledge on Arrhythmias among staff nurses 
2.3 Section C: Studies related to Arrhythmia Interpretation skill among staff 
nurses. 
2.1 SECTION A: STUDIES RELATED TO GENERAL ASPECTS OF ECG
Cochet  et al (2014) explored the multimode assessment integrating body surface 
ECG mapping into cardiac imaging in cardiac arrhythmias. They aimed to demonstrate 
the feasibility of comprehensive assessment of cardiac arrhythmia by combining surface 
ECG mapping and imaging. The body surface mapping (BSM) was performed using a 
252 electrode vest which enabled the computation of epicardial electrocardiogram from 
body surface potentials. The output was in a 3D cardiac model. The findings revealed 
that the feasibility can be identified in acquisition, segmentation and registration in all 
patients. The model were successfully integrated in all patients and used for mapping. 
The study summarizes that the method BSM helps in the potential application for 
diagnosis, prognosis, and ablation targeting. 
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Padhi et al (2014) conducted a study on identifying prevalence of cardiac 
arrhythmia in a community based chiropractic practice. The study aimed to identify the 
feasibility of screening for cardiac arrhythmia in chiropractic clinic. The sampling was 
done using a convenient sampling technique. Findings of the study revealed that out of 
76 patients, majority of patients have known or suspected cardiovascular abnormalities. 
Study results emphasized on the importance of arrhythmia screening chiropractic clinic 
than any other clinic. 
Pathengay & Rath (2014) examined the effectiveness of arrhythmia detection in 
single lead ECG by combining beat and rhythm level information. The study propose the 
method for detecting arrhythmia in single lead ECG signals .By applying sequence of 
pre –processing steps, beat classification and rhythm identification. Subsequently rhythm 
identification uses a finite state machine to detect abnormal rhythm. 
Zhu et al (2014) explored feature extraction from a novel ECG model for 
diagnosis of arrhythmia. The study focused on computer aided arrhythmia diagnosis 
using ECG. A location width and magnitude model was proposed for extracting each 
wave feature in ECG. A mixed approach was presented for estimating the parameters of 
a real ECG signal. Two kinds of arrhythmia were identified and the atrial premature 
complexes heart beats and premature ventricular complexes are diagnosed from normal 
beats using the data from MT-BIH arrhythmia data base. The results in this study 
demonstrate that the universal arrhythmia diagnosis is more accurate using these 
parameters. 
Wilson et al (2012) examined Panoramic ECG display versus conventional ECG 
in ischemia detection by critical care nurses. The study aimed to explore the accuracy 
and certainty of diagnosis of cardiac ischemia using the Panoramic ECG display tool 
plus conventional 12-lead electrocardiogram (ECG) versus 12-lead ECG alone. An 
online survey was used to evaluate the analysis of two sets of eight ECGs by British 
Association of Critical Care Nurses (BACCN) members displayed alone and with the 
new display device. The study finding revealed that data from 82 participants showed 
diagnostic accuracy improved in interpreting the ECG traces alone reading with ECG 
plus Panoramic ECG display. Participants' diagnostic certainty score improved  from 
41·7% reading ECG alone to 66·8% reading ECG plus Panoramic ECG display tool 
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(P<0·01,  = 0·05).Researcher concluded that  the Panoramic ECG display tool improves 
both accuracy and certainty of detecting ST segment changes among critical care nurses, 
when compared to conventional 12-lead ECG alone. They recommended that 
introduction of the Panoramic ECG display tool into clinical practice could help the 
patient to receive immediate treatment for myocardial ischemia with the potential for 
education in morbidity and mortality. 
Jevon (2010) studied on the benefits of procedure for recording a standard 12-
lead electrocardiogram among staff nurses to prevent misdiagnosis. The procedure for 
recording a standard 12-lead ECG is given as an educational package including 
preparation of the patient and of the equipment. Researcher emphasized that the nurse 
must be familiar with the manufacturer's recommendations regarding the use of the 
electrocardiograph. His findings suggest that ECG trace needs to be clear to enable 
accurate and reliable interpretation. This study revealed that standardization of the ECG 
procedure is important to achieve accurate diagnosis. 
Sanoski (2010) reviewed the electrocardiographic findings and clinical 
presentation of common cardiac arrhythmia. They focused on component and 
interpretation of 12-lead ECG and compared and contrasted with ECG wave forms and 
clinical presentations. Study findings revealed that the timing and amplitude of ECG 
waveform provide valuable information regarding heart rate and rhythm, used in 
conjunction with clinical signs and symptoms which helps to identify cardiac arrhythmia. 
Findings of their investigation emphasized on the importance of identifying the ECG rate 
and amplitude in order to diagnose arrhythmia and follow up treatment. 
AACN (2008) published AACN Practice Alert:  Dysrhythmia Monitoring. The 
Practice Alert summarized the organization‘s recommendations for dysrhythmia 
monitoring, including but not limited to:  
• selecting Lead VI to diagnose wide QRS complex and Lead II to diagnose atrial 
activity and measure heart rate;  
• placing electrodes in proper placement for accurate diagnosis;  
• preparing patient‘s skin before attaching ECG electrodes; and  
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measuring the QTc interval and calculating the QTc using a consistent lead if at high risk 
for torsades de pointes.   
The AACN is the professional organization that provides certification, education, 
and evidenced-based resources to nurses practicing in critical care areas, including 
progressive care and telemetry units.  The AACN has issued over a dozen practice alerts 
to help close the gap between research and practice and to standardize practice for acute 
and critically ill patients.   
Carey (2008) examined the accuracy of electrocardiographic predictors of 
sudden cardiac death. Background of the problem implied that, non-invasive 
electrocardiographic indices of depolarization and repolarization may better identify 
patients who are at an increased risk of SCD. Therefore researcher aimed at developing 
an approach to identify electrocardiographic changes associated with the highest risk of 
arrhythmic death among the patient selected for ICD therapy. His study findings revealed 
that electrocardiographic parameters that may be useful in identifying patients at risk of 
SCD. 
Lancia et al (2008) reviews a comparison between EASI system 12-lead ECGs 
and standard 12-lead ECGs for improved clinical nursing practice. The study aimed to 
identify the basic ECG alterations between the accuracy of 12-Lead ECG, obtained 
through a continuous ECG monitoring system with five cables positioned in EASI mode. 
Background of the study implies that continuous ECG monitoring is an important device 
for nursing surveillance and is useful in decreasing adverse events. A sample size of 
1164 ECG leads are investigated in EASI mode was compared with ECG leads acquired 
using the standard procedure with a traditional cardiograph. The study findings showed 
that ECG monitoring with EASI mode is a valid alternative to the standard 12-lead ECG 
for cardiac rhythm. They recommended that the routine use of the EASI system 
represents a valid device for the nursing surveillance of patients who need continuous 
ECG monitoring, improves clinical nursing practice in Coronary Care Units, supports the 
reduction of adverse events such as cardiac arrest and reduces the hospital costs. 
Wung & Kozik (2008) conducted a review on electrocardiographic evaluation of 
cardiovascular status. The study aimed to explore on recent research that used ECG, 
specifically the long-QT interval and microvolt T wave alternans, for the evaluation of 
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life-threatening ventricular arrhythmias. Study focused on identifying a low-risk group 
with left ventricular dysfunction. Findings of the study suggested that ECG markers have 
the potential to aid in the safe administration of individualized medications, avoidance of 
sudden cardiac death, and provision of a non-invasive strategy. 
Cruickshank (2008) conducted a review among general practitioners on initial 
management of cardiac arrhythmias. Background of the study emphasized on the 
importance of ECG interpretation and knowledge of resuscitation guidelines. They aimed 
to provide guide practitioners in managing patients who present with acute arrhythmias 
in the rural or regional setting. The study findings of their investigation recommended 
that Coronary care and emergency staff, both medical and nursing, have to the expertise 
with the ECG using colleague reviewing. 
Jang et al (2005) examined the effectiveness of web-based teaching method 
versus a traditional lecture method on undergraduate nursing students' learning of 
electrocardiography (ECG). An experimental design was carried out with a sample size 
of 105 senior nursing students. Researcher developed a Web-based learning program and 
implemented for 4 weeks. Fifty-four students were assigned to an experimental group in 
2002, and 51 were assigned to a control group in 2003. Study findings revealed that 
Knowledge about ECG among students in the Web-based group was significantly lower 
than that of students in the control group (p <.01). Conversely, the ability to interpret 
ECG recordings was significantly higher among students in the Web-based group (p 
<.05). No significant differences were found between the two groups in level of 
motivation or satisfaction with learning. Researcher recommended the importance of 
self-directed, Web-based ECG learning program appears to be effective in helping 
nursing students to interpret ECG recordings. 
Drew et al (2002) compared new reduced lead set ECG with standard ECG for 
diagnosing cardiac arrhythmias and myocardial ischemia. Study aimed to identify the 
ability of new reduced lead set 12 lead ECG with the standard ECG. Data collection was 
done using data from two prospective clinical trials. Group one consisted of 649 patients 
admitted with chest pain in ER department. Group two consisted of 509 patients with 
ischemia. Study revealed that the diagnoses between interpolated ECG and standard 
ECG are identical. From their study they suggested that Interpolated ECG has its own 
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advantage for diagnosing wide-QRS-complex tachycardia and bundle branch and 
fascicular blocks when compared with standard ECG. 
Kellen et al (1996) explored the importance of the Cardiac Arrhythmia 
Suppression Trial and its implications for nursing practice. Background of the study 
emphasized on need for suppressing ventricular premature depolarization and to improve 
survival. Interventional strategy consisted of the Cardiac Arrhythmia Suppression Trial 
was a multicenter, randomized, placebo-controlled trial. Findings of the study suggested 
that suppression of asymptomatic or mildly symptomatic ventricular premature 
depolarization in patients using encainide, flecainide, or moricizine failed to improve 
patient survival. The findings of their investigation suggested that supportive nursing 
care and arrhythmia monitoring is important until appropriate therapy for the 
management of arrhythmias. This enforced the importance of Clinical trials that provide 
an evaluation of therapies and direction for further studies. 
2.2 SECTION B: STUDIES RELATED TO KNOWLEDGE ON ARRYTHMIAS 
AMONG STAFF NURSES
Melita & Elsa (2014) evaluated effectiveness of educational intervention on 
ECG Monitoring and Interpretation among nursing students. They aimed to identify the 
effectiveness of teaching program on ECG monitoring and interpretation and to find out 
the association between knowledge on ECG monitoring and interpretation. An evaluative 
research approach with one group pretest posttest design was adopted. A sample size of 
MSc Nursing 1st year students were selected using convenient sampling technique. 
Educational package consisted of demographic proforma, structured knowledge 
questionnaire on ECG monitoring and interpretation and tool to assess skill in ECG 
interpretation. Findings of their study revealed that majority 23(57.5%) had poor skill in 
interpreting ECG during pre-test whereas majority 36(90%) had achieved good skill in 
interpreting ECG after post-test. It was found that that there was significant association 
between the knowledge and the skill of nursing students of nursing students on ECG 
monitoring with areas of work .This enforced the importance of educational intervention 
on ECG Monitoring and Interpretation
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Tubaishat & Tawallah (2014) analyzed the effect of cardiac arrhythmia 
simulation on nursing student’s knowledge acquisition and retention. It provided an 
extremely useful part of teaching process. The study aimed to evaluate the effect of 
simulation – based teaching among nursing students. A randomized control trial with 
pretest and posttest were used to measure the knowledge. The teaching method used is 
simulation scenarios to experimental group and traditional lectures to control group. The 
result highlighted that there was a significant improvement in the knowledge after the 
intervention in both groups. However the experimental group demonstrated significant 
increase in knowledge on cardiac arrhythmia than control group. Therefore the study 
suggested that the simulation lead to a significant improvement in knowledge of cardiac 
arrhythmia among nursing students. 
Laura et al (2012) evaluated knowledge retention and clinical application of 
basic arrhythmia among staff nurses. A descriptive study with pretest/posttest was 
carried out to evaluate knowledge retention and clinical application of basic arrhythmia 
knowledge. A sample size of 138 staff nurses were selected using convenient sampling 
technique. Basic orientation programme was carried over a week and the result doesn’t 
showed a significant improvement in knowledge retention. After the orientation 
programme an educational package which consisted of simulation was administered to 
the staff nurses over an 18-month period. Sixty-two (45%) RNs completed the whole 
course with pretest, posttest, and simulation and One hundred and two (74%) RNs 
completed only the pretest and posttest. Data showed knowledge retention and clinical 
application in rhythm identification between posttest score and clinical application in 
simulation testing at 3 months. The study showed a significant difference in knowledge 
retention pre- and post-program. Findings of the study recommended having in depth 
training programme regarding basic arrhythmia along with hospital orientation 
programme. 
 Johnson & Robertson et al (2012) conducted a study to assess the effectiveness 
of nurse’s ability to interpret basic electrocardiogram strips accurately using different 
learning modalities. The background of the study is lecture or face-to-face education; 
however, changes in the health care environment, including resource constraints, have 
necessitated examination of this practice. The method used for the study is a descriptive 
pre-/post-test method was used to determine the effectiveness of alternative teaching 
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modalities on nurses' knowledge and confidence in electrocardiogram (EKG) 
interpretation. A convenience sample of 135 nurses was recruited in an integrated health 
care system in the South-eastern United States. Nurses attended an instructor-led course, 
an online learning (e-learning) platform with no study time or 1 week of study time, or 
an e-learning platform coupled with a 2-hour post-course instructor-facilitated debriefing 
with no study time or 1 week of study time. Instruments included a confidence scale, an 
online EKG test, and a course evaluation. The results of the study indicated that there is 
statistically significant differences in knowledge and confidence were found for 
individual groups after nurses participated in the intervention. Statistically significant 
differences were found in pre-knowledge and post-confidence when groups were 
compared. The study revealed that organizations that use various instructional methods 
to educate nurses in EKG interpretation can use different teaching modalities without 
negatively affecting nurses' knowledge or confidence in this skill. 
Salah & Hakima (2012) evaluated the effectiveness of nursing education 
program on nurse’s knowledge toward arrhythmia. A quasi-experimental design was 
carried out using purposive sampling. Sample size consisted of 80 staff nurses .They 
were divided into two groups, study group consisted (40) nurses exposed to the nursing 
educational program and control group consisted (40) nurses were not exposed to the 
program. Educational package consisted of self-administered questionnaire which 
included the aspects of Anatomy and physiology of the heart and conduction system, 
Leads and placement of electrodes, polarization the heart, Time duration for impulses 
transition and reading ECG paper, cardiac rhythm ventricular premature contractions 
(VPCs), atrio-ventricular block and anti-arrhythmic drugs. Reliability of instrument was 
determined through the use of test and retest method. Findings of their investigation 
revealed a positive effectiveness of educational programme regarding nurse’s knowledge 
towards arrhythmia. Outcome of the study recommended that all nurses should involve 
in educational programmes in order to develop staff competency. 
Chang & Hsu (2010) evaluated the efficacy of multimedia instruction among 
nurses in electrocardiography learning. The researchers aim was to develop multimedia-
assisted teaching materials focused on the subject of electrocardiography and to discuss 
the resulting efficacy of electrocardiography education relative to the overall in-service 
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nursing education curriculum. The method consisted of Quasi-experimental with 
Seventy-seven nurses using purposive sampling. An EKG knowledge questionnaire was 
employed to collect data and was analyzed using the SPSS 15.0 for Windows software 
package. Researcher reported that the experimental group scored significantly higher on 
ECG knowledge after the intervention than the control group. They highlighted the 
importance of multimedia-assisted instruction and recommended its usage in the nursing 
education curriculum in order to increase learner interest and motivation. 
Jeffries (2005) and Morris et al. (2009) conducted two other studies with 
nursing staff that evaluated the effectiveness of critical care courses, each including 
computer based ECG training. Both studies found that all participants successfully 
completed the Computer-based ECG course and demonstrated competency with ECG 
interpretation, which was one component of the critical care course. Due to the limited 
number of studies on nursing staff, studies that evaluated ECG teaching methods with 
nursing students were also reviewed. Two studies of nursing students compared 
interactive computer-based learning formats to traditional classroom instruction on 
interpreting dysrhythmias and performing12-lead ECG (Jang, Hwang, Park, Kim, & 
Kim, 2005; Jeffries, Woolf, & Linde, 2003). They found computer-based formats to be 
just as effective as, if not more effective as traditional formats. 
 Two studies on effectiveness of written self-study packets for teaching 
dysrhythmias to nursing staff showed conflicting results. Cadden (2007) found that a 
self-study learning package, supplemented with unit-based materials and learning 
activities with an educator, effectively developed staff competency regarding the 
operation of ECG monitors and the interpretation of arrhythmias. Van Arsdale (1998), 
however, concluded that a self-instruction reading packet was not as beneficial as 
instructor-led classes, which he based on lower post-test scores and students' comments 
that they would have preferred interaction with an instructor. 
Jang et al (2005) analysed feasibility of applying the blended learning program 
on undergraduate nursing students' learning of electrocardiography. The educational 
package includes the face-to-face (FTF) learning and e-learning. A sample size of 56 
senior nursing students had undergone the blended learning program implemented for 4 
weeks. The study findings revealed that a significant improvement was noted in learning 
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achievement. No significant differences were noted between FTF and web-based 
learning in learning motivation. Their results indicated that Learning satisfaction and 
students' experience in taking this course revealed some positive effects of blended 
learning. They recommended the use of blended learning program for undergraduate 
nursing students will provide an effective learning model. 
Keller & Raines (2005) analysed the knowledge on arrhythmia among critical 
care nurses. The study focused to identify and describe perception of arrhythmia 
knowledge of critical care nurses. A qualitative research design was used and conducted 
the study. Data collection was done using focus group technique using semi structured 
group sessions. Data were analyzed constant comparative method. The results 
highlighted that the critical care nurses have basic intermediate and advanced level of 
arrhythmia knowledge but they lack skill in identifying specific cardiac arrhythmia such 
as tachyarrhythmia’s and heart block. Findings of their study emphasized on the 
importance of developing competency among critical care nurses. 
Khan (2004) analysed the physiological basis and interpretation of the ECG as 
clinical skills. Background of the study implied the importance of understanding of the 
principles underlying generation of the ECG and application of this knowledge in 
interpretation of ECG. In this study researcher introduced the practitioner to the basic 
processes and mechanisms that govern formation of the normal ECG. Study concludes 
that the basic knowledge on ECG should help the practitioner to have a clearer 
understanding of interpreting the abnormalities seen on an ECG. 
Jeffries et al (2003) compared a traditional instructor-led program to a student-
led program using a compact disk read only memory (CD ROM) to teach students how 
to perform 12 lead ECGs.  Both groups received the same self-study module, but the 
experimental group received an interactive, multimedia CD ROM embedded with virtual 
reality instead of traditional lecture and demonstration.  The results showed that both 
groups experienced significant improvement from pre-test to post-test scores with no 
considerable differences between groups.  The authors concluded that instructor-led 
classroom teaching and student-led self-study with interactive multi-media CD ROM 
were each equally effective in teaching skills for performing 12-lead ECGs. Both 
methods were similar in students' self-ratings of satisfaction and self-efficacy. The 
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researchers reported high validity and reliability of the questionnaires and inter-rater 
reliability for the procedural checklist.  Even though this course did not include 
instruction about dysrhythmia recognition, it did include instruction on correct lead 
placement, which is relevant to this project. 
Hutchisson et al (2003) conducted a study on basic electrocardiogram 
interpretation among perioperative nurses. Educational package focused on the areas of 
changes in practice, rapid ECG interpretation and the conduction and coronary artery 
systems of the heart are to enable identification of normal and abnormal ECG rhythms. 
Researcher explained about each arrhythmia and potential causes and probable 
treatments are discussed. 
Van Arsdale (1998) conducted four different methods for teaching cardiac 
dysrhythmias. The study was conducted at three moderate sized hospitals in a rural 
setting over two years using 244 registered nurses from the emergency room, critical 
care, and telemetry units.  The two most effective methods for teaching arrhythmia 
interpretation to staff nurses were those with instructor-led classes in two-hour sessions 
conducted once a week over 10 weeks (Group 1) and those conducted twice a week over 
five weeks (Group 2), as evidenced by significantly higher post-test scores than the 
following two groups.  All of the nurses from Group 3, who received a one week course 
with two-hour sessions twice a day, indicated too much new information was presented 
and they felt uncomfortable with their skills.  Almost all of the nurses (91%) in Group 4, 
who received the self-instruction reading packet, indicated some classroom sessions 
would have been beneficial for asking questions or discussing rhythms.  Limitations of 
this study included that the nurses were not randomized to groups, analysis was not 
provided on whether the groups were similar, and the course did not include bundle 
branch blocks.  In addition, the self-study packet did not include any form of computer 
assisted instruction. 
Stewart & Lowe (1994) conducted a review which emphasized the importance
of knowledge and attitude of nurses working in medical wards on knowledge of ECG 
interpretation and defibrillation. A sample size of 112 qualified staff nurses were 
questioned regarding resuscitation experience and knowledge of ECG interpretation and 
defibrillation. Study findings revealed that Seventy-five per cent of nurses were involved 
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in CPR as first responders but only 18% had used a defibrillator during a cardiac arrest. 
Findings of their study suggested that staff nurses are willing to receive training in 
advanced cardiac life support and they possess some basic practical knowledge. 
Outcome of the study recommended training programme to nursing staff to improve their 
efficiency in resuscitation efforts. 
Pettinger & Woods (1993) conducted a descriptive survey on paediatric critical 
care nurses' knowledge of cardiac dysrhythmias. They correlated knowledge level with 
demographic variables (education, nursing experience, certification, supplemental 
training, and area of employment and geographic region of residence).The study was 
conducted in American Association of Critical-Care Nurses' 19 geographic regions of the 
United States. Intervention consisted of a criterion-referenced, self-administered test 
regarding paediatric dysrhythmias was administered to a sample size of 1000 paediatric 
critical care nurses. Study results revealed that there is a significant association between 
mean total test score and with demographic variables. They concluded that nurses overall 
knowledge of dysrhythmias was low and recommended continuing education programs 
for paediatric critical care nurses. 
2.3 SECTION C: STUDIES RELATED TO ARRYTHMIA INTERPRETATION 
SKILL AMONG STAFF NURSES 
Orchard et al (2014) investigated the evolution of iPhone ECG screening by 
practice nurses and receptionists for atrial fibrillation The background of the study put 
forward that a single-lead iPhone electrocardiograph (iECG) with a validated AF 
algorithm could make systematic AF screening feasible in general practice. The 
qualitative study consist of pilot screening test was the receptionists and practice nurses 
screened patients aged 65 years using an iECG. They conducted fourteen semi-
structured interviews with GPs, nurses, receptionists and patients were audio-recorded, 
transcribed and analysed thematically. The findings revealed that among Eighty-eight 
patients, 17 patients (19%) were in AF (all previously diagnosed). Findings suggested 
that nurses were confident in using the device, explaining and providing screening 
whereas receptionists reluctant in interpreting iECG. 
Varvaroussis  et al (2014) conducted a systemic review of two teaching methods 
for cardiac arrhythmia interpretation among nursing students. They aimed to compare the 
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six-stage method (SSM)   with a descriptive teaching method in a single educational 
intervention. The method consisted of a randomized trial with 134 undergraduate nursing 
students. The education package consisted of brief instructional session, assigned to 
group A (SSM) and group B (descriptive teaching method). Samples had undergone a 
written test in cardiac rhythm recognition, immediately after the educational intervention 
(initial exam) and were also examined with an unannounced retention test (final 
exam),one month after instruction. Results shown that there were no significant 
difference between two teaching methods and was equally effective in interpreting 
cardiac arrhythmias. They concluded that SSM effectively develops staff competency for 
cardiac arrhythmia interpretation and suggested to implement the SSM method in a 
group with pre-existing ECG knowledge. 
Werner et al (2014) conducted a prospective quantitative survey on 
electrocardiogram interpretation skills among ambulance nurses to describe ambulance 
nurses’ practical electrocardiogram (ECG) interpretation skills. A convenience sample 
collection was done among ambulance nurses. The score of the ECG test was correlated 
against the questions in the questionnaire regarding both general ECG interpretation skill 
and ability to identify acute myocardial infarction using Mann-Whitney U test, Kruskal-
Wallis test and Spearman's rank correlation. The study result showed that there was no 
correlation between ECG interpretation skill and demographic factors. From their study 
they found out that the ambulance nurses lack ECG interpretation skills and they 
recommended to improve their experience in coronary care unit to have higher ECG 
interpretation skill. 
Zhang & Hsu (2013) conducted a study to assess the effectiveness of a
continuing education program on nurses' knowledge of interpretation of 12-lead 
electrocardiograms (ECGs) in emergency Centre, Zhongnan Hospital, Wuhan 
University, Wuhan, China. The study used a quasi-experimental design. Fifty-two 
nurses, including 23 nurses working in an emergency department, 12 nurses working in a 
cardiology department and 17 nurses working in an intensive care unit (ICU) were 
recruited for the study. Two learning methods were used: a lecture-based education 
program and a self-learning handbook. The effectiveness of the methods was evaluated 
using a questionnaire containing questions in five domains. Data analysis showed that 
before training, nurses who worked in the cardiology department scored higher in basic 
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ECG knowledge than those in the emergency department and ICU; test scores of nurses 
who had worked for 2-10 years were higher than else. The post-test total and domain 
scores at 2 weeks, and 4 months after the lecture-based learning and 1 month after a self-
learning ECG handbook was presented were higher than the pre-test scores. Results of 
this study indicated that prior to training, ECG knowledge differed with respect to the 
nurses' different demographic characteristics. The lecture-based education program and 
self-learning handbook material were effective in improving the nurses' ECG knowledge. 
Summer et al (2012) conducted a study on knowledge regarding basic 
arrhythmia and clinical application among staff nurses. The study was descriptive that 
focused to evaluate the knowledge retention over time and clinical application of basic 
arrhythmia knowledge followed by an orientation programme. The data showed 
significant difference in knowledge retention within a month and the staff nurse become 
efficient in the rhythm identification using simulation. 
Tai et al (2012) conducted a prospective cohort study to determine the capability 
of nurses to identify ventricular fibrillation (VF) and ventricular tachycardia (VT) 
rhythms on an ECG and their ability to carry out subsequent defibrillation in a teaching 
hospital in Hong Kong. The intervention consisted of a questionnaire and a teaching 
session focusing on the identification of rhythms in cardiac arrest and defibrillation 
skills. Correct answers for both ECG interpretation and defibrillation decisions scored 
one point for each question. The differences in mean scores between the pre-teaching 
and post-teaching questionnaires of all nurses were calculated. The study concluded that 
nurses improved in defibrillation decision-making skills and confidence after appropriate 
brief, focused in-house training. 
Zimmerman et al (2012) analyzed the reliability of interpretation of the ECG 
QRS width by nurses in the setting of sodium channel poisoning. Researcher aimed to 
identify the ability of nurses to recognize and measure a widened QRS complex, the 
hallmark of myocardial sodium channel toxicity. A prospective study was carried out 
with a sample size of thirty-six emergency department and critical care nurses employed 
at a tertiary care hospital. The study subjects were divided into three groups and asked to 
interpret 12 ECGs (five normal and seven wide QRS). Educational package consisted of 
visual instruction delivered to group 1, group 2 received scripted verbal instructions and 
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group 3 are considered as control group. The entire instructional package does not 
contain any specific QRS measurement instructions. The nurse data was compared with 
physician interpretation. The study findings showed that the nurses identified a wide 
QRS complex most of the time (77%), but had difficulty in accurately measuring the 
QRS duration (44%). 
McRae ME et al (2010) evaluated efficiency of Cardiac surgical nurses' use of 
atrial electrograms to improve diagnosis of arrhythmia. The background of the study 
implied that practice standard for electrocardiographic monitoring in hospitals 
recommends use of atrial electrograms after cardiac surgery to help diagnose cardiac 
arrhythmias. The aim of the study was to determine whether use of atrial electrograms 
significantly improves nurses' ability to diagnose cardiac arrhythmias. A sample size of 
165 staff nurses were given the educational package which consisted of standardized 
educational session on obtaining and interpreting atrial electrograms who had not 
previously received such education. In a second test, the same rhythms were provided 
along with atrial electrograms to 261 nurses. The findings of the study indicated that use 
of atrial electro grams significantly increased overall arrhythmia interpretation scores. 
Study findings emphasized that there is no correlation between experience with atrial 
electrograms and arrhythmia test scores. They concluded that nurses’ use of atrial 
electrograms improves diagnoses of cardiac arrhythmias. 
Woodrow (2010) conducted a study to determine the ability of staff nurses to 
interpret the electrocardiograms. This article introduces the basic principles of reading 
electrocardiograms (ECGs) for nurses who are unfamiliar with reading them. For more 
experienced practitioners there are a number of useful articles and books (e.g. Hampton, 
1992a, b) that will help further their knowledge. The ECG records cardiac electrical 
activity as a graph; interpretation is illustrated here by sinus rhythm. A single ECG lead 
(lead II) is used throughout this article. Atrial fibrillation is described to show a 
contrasting dysrhythmia. Specific nursing care is suggested for patients being monitored 
or having ECGs taken. 
Funk et al (2009) presented their baseline data on 1,821 patients and it revealed 
substandard ECG monitoring. This included incorrect electrode placement, inaccurate 
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rhythm interpretation, over-monitoring for arrhythmias, under-utilization of ischemia 
monitoring, and failure to monitor for QTc prolongation when indicated. 
Weatherburn et al (2009) studied about the role of off-site expert support for 
nurses undertaking ECGs in primary care. The researcher aimed to assist the staff nurses 
in decision-making process by providing the results of an audit from eight general 
practices and two walk-in centres. The study results showed that among 373 patients 
who had an ECG performed in practice, 76 had altered management decisions, 14 were 
saved hospital referral (11 of these from one walk-in centre), 18 were admitted to an 
acute hospital (10 from the same Walk-in centre), and another 24 were referred to 
hospital for investigation. 
Mant et al (2007) conducted a study to assess the accuracy of diagnosing atrial 
fibrillation by primary care practitioners and interpretative diagnostic software: analysis 
of data from screening for atrial fibrillation in the elderly (SAFE) trial. The objective of 
the study was to assess the accuracy of general practitioners, practice nurses, and 
interpretative software in the use of different types of electrocardiogram to diagnose 
atrial fibrillation. Sample size consisted of 2595 patients aged 65 or over screened for 
atrial fibrillation .The intervention consisted of all electrocardiograms were read with the 
Biolog interpretative software, and a random sample of 12 lead, limb lead, and single 
lead thoracic placement electrocardiograms were assessed by general practitioners and 
practice  nurses independently of each other and of the Biolog assessment. The results of 
the study revealed that general practitioners detected 79 out of 99 cases of atrial 
fibrillation on a 12 lead electrocardiogram and practice nurses detected a similar 
proportion of cases of atrial fibrillation. The study concluded that many primary care 
professionals cannot accurately detect atrial fibrillation on an electrocardiogram, and 
interpretative software is not sufficiently accurate to circumvent this problem, even when 
combined with interpretation by a general practitioner
Drew & Funk (2006) in an executive summary of the AHA Practice Standards 
from Drew et al. (2004) with recommendations for nurses on how to implement them 
into practice.  The key nursing responsibilities were described for arrhythmia monitoring, 
ST-segment ischemia monitoring, QTc interval monitoring, lead selection, electrode 
placement, and staff training on ECG concepts and skills.  Detailed charts were provided 
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on what content should be included in ECG education, although no recommendations 
were made on what should be taught in basic or advanced courses.  The recommended 
topics in the guideline charts included electrophysiology concepts, ECG dysrhythmias 
and abnormalities, and specific monitoring skills.   
Drew et al (2006) conducted a study to assess the accuracy of bedside 
electrocardiographic monitoring. The purpose of the study was to determine which leads 
nurse’s select for monitoring, and the accuracy of lead placement. From a random 
sample of nurses who were members of the American Association of Critical-Care 
Nurses, 302 returned a monitoring questionnaire. Average critical care experience was 
8.5 years. Lead II was most often selected (74%) for single-channel monitoring; lead II 
plus V1 (or MCL1) were most often selected (87%) for dual-channel monitoring. Only 
37% of nurses demonstrated proper technique for obtaining their single lead of choice; 
even fewer (13%) demonstrated proper technique for obtaining their dual leads of choice. 
These results suggested that misdiagnosis of arrhythmias such a wide complex 
tachycardia in monitored patients may be caused by inappropriate lead selection as well 
as inaccurate lead placement. 
In a related evidenced-based medicine article on electrocardiography, Zipes et al. 
(2006) reported on practice guidelines for management of ventricular arrhythmias, 
including diagnosing, medications, implanted devices, ablation, and surgical 
interventions developed by the American College of Cardiology, the American Heart 
Association, and the European Society of Cardiology.  Important nursing implications 
that were included in this analysis were how to manage specific arrhythmias, what 
symptoms to assess, and when to obtain a resting 12-lead ECG (e.g. for all patients who 
were being evaluated for ventricular arrhythmias).   
Docherty (2003) studied on the effect of 12-lead ECG interpretation and chest 
pain management. Background of the study highlighted the need to identify and fast-
track patients with an acute coronary syndrome in order to optimize myocardial salvage 
and reduce door-to-needle time (DoH, 2001; Castle, 2002). In this study the researcher 
investigated the role of nurses in acute clinical areas are ability to record and interpret 
12-lead electrocardiograms. Researcher concluded that it is often the nurse who initially 
assesses implements and coordinates care for patients with chest pain. 
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Docherty & Douglas (2003) evaluated the effectiveness electrocardiogram 
interpretation in atrial arrhythmias by staff nurses. Study focused on the signs and 
symptoms and management of patient with this arrhythmia. 
Docherty & Douglas (2003) evaluated the effectiveness interpretation of 
electrocardiogram rhythm strips. Study focused on anatomy and physiology related to 
cardiac conductivity and arrhythmias. 
Ross (1997) conducted a study to assess the effectiveness of teaching cardiac 
rhythm strip interpretation within a cross-cultural context using Nicaraguan nurses as a 
model. Critical care nurses have been interpreting rhythm strips in the United States for 
years, and recently this concept has become a new responsibility for critical care nurses 
in Nicaragua. The focus of this article is on the unique challenges encountered by a nurse 
educator when teaching critical care concepts to non-English-speaking critical care 
nurses. Using Nicaraguan nurses as a model, the author shares experiences of teaching 
advanced concepts to non-English-speaking nurses. The specific concept taught was 
rhythm strip interpretation and the potential value in nursing care practice. 
Scrima (1997) conducted a study among the medical surgical nurses to determine 
the ability of arrhythmia interpretation. Researcher emphasized on the role of nurses in 
interpreting cardiac rhythms and to develop critical thinking skills. Study focused on 
cardiac anatomy, physiology, and cardiac properties provided a framework for 
interpreting and understanding rhythms. 
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CHAPTER – 3  
RESEARCH METHODOLOGY 
Research methodology is the systematic way of doing a research to solve a 
problem. The phase of the study includes research design, variables, setting, population, 
sample and sample size, criteria for sample selection, sampling technique, description of 
the tool, content validity and reliability of the tool, pilot study, data collection procedure 
and plan for data analysis. On the whole it gives a general pattern of gathering and 
processing the research data. 
3.1 RESEARCH APPROACH 
As the effectiveness was to be scientifically determined, a quantitative research 
approach was used. 
3.2 RESEARCH DESIGN 
The research design is a blue print for conducting the study and it guides the 
researcher in planning and implementing the study in a way that is most likely to achieve 
the intended goal. 
Research design selected for the present study is pre experimental study. 
Pretest 
O1
Intervention 
×
Post test 
O2
Assessment of knowledge 
regarding arrhythmia and 
arrhythmia interpretation 
skill 
Administration of 
arrhythmia interpretation 
training programme for 3 
consecutive days 
Assessment of post-test 
level of knowledge 
regarding arrhythmia and 
arrhythmia interpretation 
after one week of 
Arrhythmia Interpretation 
Training programme. 
× - Intervention (Arrhythmia Interpretation Training programme)        
O1 -  Observation 1 
O2 -  Observation 2 
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3.3 VARIABLES
3.3.1 Independent Variable 
Arrhythmia Interpretation Training Programme. 
3.3.2 Dependent Variable 
Knowledge on Arrhythmia and Arrhythmia interpretation. 
3.3.3 Demographic Variables 
Age, gender, education level, total year of experience, work experience in cardiac 
unit and any previous experience of attending training on Arrhythmia Interpretation 
Training Programme. 
3.4 RESEARCH SETTING  
The study was conducted in Madras Medical Mission Hospital, Mogappair, 
Chennai, which is a Cardiac speciality hospital with 283 beds with nearly 75 critical care 
beds to provide comprehensive care to patients with cardiac disorders. The study was 
conducted in Cardiac unit of MMM hospital. Cardiology department includes cardiac 
electrophysiology, interventional cardiology and cardiac surgery. Total bed strength of 
cardiac unit is 200 under various areas such as Coronary Care Unit, Paediatric Intensive 
Care Unit, Adult Intensive Care Unit, Intensive Care Unit II, Intensive Care Unit III, 
Neonatal Intensive Care Unit, Radial Lounge, General Wards, Paediatric General Ward 
and Deluxe rooms. Average outpatient census is nearly 800 per week. 
3.5 POPULATION 
3.5.1 Target Population 
All the staff nurses working in cardiac units of hospitals in Tamilnadu. 
3.5.2 Accessible Population 
All the staff nurses working in the cardiac units of Madras Medical Mission 
Hospital.
3.6 SAMPLE 
The study sample comprised of the entire staff nurses working in the cardiac units 
of Madras Medical Mission Hospital who fulfilled the sample selection criteria. 
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3.7 SAMPLE SIZE 
Sample size for main study consisted of fifty staff nurses.
3.8 SAMPLING TECHNIQUE 
             Samples were selected using Non-probability purposive sampling method.
3.9 CRITERIA FOR SAMPLE SELECTION 
3.9.1 Inclusion Criteria 
1. Staff nurses with less than one year of experience in cardiac unit of MMM hospital. 
2. Staff nurses with Diploma or Basic Nursing Degree qualification. 
3.9.2 Exclusion Criteria 
1. Staff nurses who are not willing to participate. 
2. Staff nurses who had undergone intensive training on ECG / Arrhythmia. 
3.10 DEVELOPMENT AND DESCRIPITION OF THE TOOL
An extensive literature review and discussion with the experts and the 
investigators own professional experience helped the investigator in the development of 
tool for data collection. 
The instrument envisaged for use in this study was divided into three parts. 
Part 1 –Assessment of  socio demographic data which consisted of age, gender, 
education level, total year of experience, work experience in cardiac unit and any 
previous experience of attending training on Arrhythmia Interpretation Training 
Programme. 
Part 2 – Structured Self-administered Questionnaire to assess the knowledge regarding 
physiology of conduction system of heart, basics of ECG and Arrhythmia. The SAQ 
consisted of 30 questions. Each question had only one correct answer. Each correct 
answer carries a score of 1 and wrong answer was scored as 0. The total score was 30. 
The scores were interpreted as below 
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Scoring and interpretation 
Percentage Category 
<50% Inadequate knowledge 
50-75% Moderately adequate knowledge 
>75% Adequate knowledge 
Part 3 – Structured self-administered Questionnaire which consists of Rhythm quiz 
booklet for assessing arrhythmia interpretation skill which included case scenario and 
ECG strip. The rhythm quiz booklet consisted of 15 ECG strips with or without case 
scenario. Each item had one right interpretation and three wrong interpretations as 
options. Each right interpretation was given a score of one and zero was scored for 
wrong interpretation. The maximum score was 15 which were interpreted as follows. 
Scoring and interpretation 
Percentage Category 
<50% Inadequate knowledge 
50-75% Moderately adequate knowledge 
>75% Adequate knowledge 
3.11 VALIDITY OF THE TOOL 
The content validity of the tool was established in consultation with 6 experts in 
the field of medicine (electrophysiology) and Nursing. Experts were requested to give 
their opinion and suggestions regarding relevance, appropriateness, accuracy, and degree 
of agreement in each item of the tool. The first draft of the knowledge questionnaire 
consisted of 25 items, based on the suggestions and recommendations 5 more items were 
added and two questions were modified. Questions regarding arrhythmia interpretation 
skill were validated by electrophysiology experts. Based on suggestions and 
recommendations 3 questions were modified. In the final draft, 30 items included in 
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knowledge questionnaire and in assessing arrhythmia interpretation skill there were 15 
questions in the Rhythm Quiz. Tools were given in English language. The language used 
in the tool was clear, simple, and unambiguous. Respondents were able to understand 
and respond to the items in the tool. 
3.12 RELIABILITY OF THE TOOL 
The reliability of the knowledge tool was assessed using split – half method. 
Correlation coefficient was computed using Karl Pearson’s Correlation.  
r =   N(ΣXY) – (ΣX) (ΣY) 
    [N ΣX2 – (ΣX)2] [NΣY2 – (ΣY)2] 
The reliability r' was estimated using the formula r' = 2r/1+r and the estimated 
reliability value for knowledge tool was r = 0.7.  
The reliability of the Arrhythmia Interpretation skill was assessed using inter-
rater method and the estimated reliability value for arrhythmia interpretation tool was       
r = 0.638. 
3.13 ETHICAL CONSIDERATION 
 The study data collection process started after obtaining permission from the 
Institution Review Board of MMM College of Nursing and Ethical Committee of 
Madras Medical Mission hospital. Researcher also obtained permission from Head of 
Cardiology Department. The following ethical principles were followed in the course of 
study. 
A.  BENEFICENCE 
 The investigator followed the fundamental ethical principle of beneficence by 
adhering to: 
a) The right to freedom from harm and discomfort 
The study was beneficial for the participants as it enhanced the knowledge 
and arrhythmia interpretation skill among staff nurses. 
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b) The right  to protection from exploitation 
The investigator explained the procedure and the nature of the study to the 
participants and ensured that none of the participants were exploited or denied fair 
treatment. 
B. RESPECT FOR HUMAN DIGNITY 
The investigator followed the second ethical principle of respect for human 
dignity. It includes the right to self-determination and the right to self-disclosure. 
a) The right to self determination 
The investigator gave full freedom to the participants to decide voluntarily whether to 
participate in the study, to with draw from the study and right to ask questions. 
b) The right to full disclosure 
The researcher has fully described the nature of the study, the person’s 
right to refuse participation and the researcher’s responsibilities based on which 
the informed consent both oral and written consent was obtained from the 
participants. 
C. JUSTICE 
The researcher adhered to the third ethical principle of justice; it includes 
participant’s right to fair treatment and right to privacy. 
a) The right to fair treatment 
The researcher selected the study participants based on the research 
requirements, no vulnerable or compromised candidate were selected as study 
participants. 
b) The right to privacy 
The researcher maintained the participant’s privacy throughout the study. 
D. CONFIDENTIALITY 
The researcher maintained confidentiality of the data provided by the study 
participants. 
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3.14 PILOT STUDY 
Data collection process for pilot study started after obtaining permission from the 
Institution Review Board of MMM College of Nursing and Ethical Committee of 
Madras Medical Mission hospital. The samples were selected by purposive sampling 
method as per the inclusion criteria and purpose of study was explained to the 
participants. Informed consent was obtained. Data collection was done from the staff 
nurses of Coronary Care Unit of the Madras Medical Mission Hospital, who were not 
included in the main study. Data collection was done in three phases. During Phase I, 
pre-test assessment of knowledge on arrhythmia and arrhythmia interpretation skill was 
assessed using the structured self-administered questionnaire and the rhythm quiz. 
During the Phase II, arrhythmia interpretation training programme was given to the staff 
nurses starting from the same day of the pretest and continued for 2 more consecutive 
days. During the Phase III, post test was conducted after 1 week of the training 
programme. Collected data was coded, tabulated and analyzed using both descriptive and 
inferential statistics. The data were amenable to statistical analysis and feasible and tool 
was reliable. 
3.15 DATA COLLECTION PROCEDURE 
The main study data collection process started after obtaining permission from 
the Institution Review Board of MMM College of Nursing and Ethical Committee of 
Madras Medical Mission hospital. Researcher also obtained permission from Head of 
Cardiology Department. Study was conducted among staff nurses working in cardiac 
units of Madras Medical Mission hospital. A total of 50 samples were selected by 
purposive sampling method as per the inclusion criteria in coordination with the nursing 
supervisors of cardiac unit. Staff nurses were divided into three batches. Their duty 
schedules were arranged accordingly to participate in the training programme.  The data 
collection procedure was carried out in three phases. 
Phase I: Assessment of pre-test knowledge and arrhythmia interpretation among the 
staff nurses was done in batches which took nearly 30 minutes. 
Phase II: Following the pre-test, Arrhythmia Interpretation Training which consisted of 
Information Transfer and Skill Training was given using PPT in batches which lasted for 
2 hours. Arrhythmia Interpretation Skill Training was given in batches using ECG 
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booklets, PPT, Original ECG Strips and Worksheets during the next 2 consecutive days. 
This session lasted for 2½ hours each day. 
Phase III: Post test was conducted after 1 week of Arrhythmia Interpretation Training in 
batches. 
The collected data was coded and tabulated for analysis. 
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Phases of Data 
Collection 
Activity Done Time and Duration 
Phase I 
Pre Assessment 
phase 
Pretest assessment of level of 
knowledge regarding arrhythmia 
and arrhythmia interpretation based 
on the following aspects 
• Physiology of conduction 
system of heart 
• Basics of ECG 
• Arrhythmia interpretation 
It took nearly 30 minutes to 
complete pretest assessment 
Phase II 
Intervention phase
Arrhythmia interpretation training 
programme was administered 
through Information Transfer and 
Skill Training Programme. 
Each group took 7½ hours to 
complete 3 sessions. 
1st Session-Information 
transfer which lasted for 2 
hours. 
2nd Session–Skill training 
programme on Basic ECG 
for 2½ hours 
3rd Session – Skill  training 
on arrhythmia interpretation 
for 2½ hours 
Phase III 
Post Assessment  
phase 
Posttest assessment was conducted 1 
week after Arrhythmia Interpretation 
Training Programme. 
It took 30 minutes to 
complete the post test 
FIG.3.15.1: Schematic Representation of Data Collection Procedure 
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3.16 DATA ANALYSIS PROCEDURE
Data collected were analysed using Descriptive and Inferential statistics.
3.16.1 Descriptive Statistics: 
1. Analyses of sample characteristics such as socio-demographic data were analysed 
using frequency and percentage. 
2. Frequency, Percentage, Mean and Standard Deviation was used to assess the 
knowledge and arrhythmia interpretation.  
3. Karl Pearson- correlation coefficient was used to assess the relationship between the 
post test knowledge and arrhythmia interpretation of staff nurses
3.16.2 Inferential Statistics: 
4. Effectiveness of Arrhythmia Interpretation Training Programme on the level of 
knowledge and practice among staff nurse was analysed using paired ‘t’ test.  
 Chi-square test used to find out association of mean differed knowledge regarding 
arrhythmia and arrhythmia interpretation among staff nurses with their selected 
demographic variables.




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CHAPTER – 4 
DATA ANALYSIS AND INTERPRETATION 
This chapter deals with analysis and interpretation of the data collected from fifty 
staff nurses at selected hospital, Chennai. The data collected were organized, tabulated 
and analyzed according to the objectives. The findings based on the descriptive and 
inferential statistical analysis are presented under the following sections. 
ORGANIZATION OF THE DATA 
Section A: Description of demographic variables of staff nurses 
Section B: Assessment of pretest and posttest level of knowledge and arrhythmia 
interpretation among staff nurses. 
Section C:  Assessment of correlation of knowledge and Arrhythmia Interpretation of 
staff nurses in the post test. 
Section D:  Assessment of effectiveness of Arrhythmia Interpretation Training 
Programme on level of knowledge and arrhythmia interpretation among 
staff nurses. 
Section E: Assessment of association of mean differed score of knowledge and 
Arrhythmia Interpretation of the staff nurses with their selected 
demographic variables.
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SECTION A: DESCRIPTION OF DEMOGRAPHIC VARIABLES OF STAFF 
NURSES. 
Table 4.1: Frequency and percentage distribution of demographic variables of staff 
nurses. 
N = 50                        
Demographic Variables No. % 
Age in years 
20 – 22 15 30.0 
23 – 25 35 70.0 
26 – 28 0 0.0 
Gender 
Male 0 0.0 
Female 50 100.0 
Educational Level 
General Nursing 0 0.0 
B.Sc. Nursing 50 100.0 
Post Basic Nursing 0 0.0 
Total years of experience as a staff nurse 
1-5 years 50 100.0 
6-10 years 0 0.0 
11-15 years 0 0.0 
Work experience in cardiac unit 
0 - 4 months 23 46.0 
5 - 8 months 27 54.0 
9 – 12 months 0 0.0 
Attended to any training program on Arrhythmia Interpretation
Yes 0 0.0 
No 50 100.0 
Table 4.1 shows the frequency and percentage distribution of demographic 
variables of staff nurses. With regard to age in years, 35(70.00%) of the samples were in 
age group of 23 – 25 years. All of them 50(100%) were female with the education 
qualification of B.Sc Nursing. All of them 50(100%) had 1-5 years of experience as staff 
nurse. More than half of the staff 27(54%) had 5-8 months experience in cardiac unit, 
followed by 0-4 months 23(46%) and none of them attended any training program on 
arrhythmia interpretation. 
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The above description highlighted that most of the staff nurses were found 
between the age group of 23-25 years and are females with educational qualification of 
B.Sc nursing. All of them had 1-5 years of experience as staff nurse. More than half of 
them had 5-8 months experience in cardiac unit. None of them had attended any training 
programme on Arrhythmia Interpretation. 
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SECTION B: ASSESSMENT OF PRETEST AND POSTTEST LEVEL OF 
KNOWLEDGE AMONG STAFF NURSES
Table 4.2: Frequency and percentage distribution of pretest level of knowledge 
among staff nurses.
N = 50 
Knowledge Domains 
Inadequate 
(<50%) 
Moderately 
Adequate  
(50 – 75%) 
Adequate 
(>75%) 
No. % No. % No. % 
General physiology 14 28 20 40 16 32 
Basic ECG  35 70 11 22 4 8 
Arrhythmia  33 66 17 34 0 0 
Overall 37 74 13 26 0 0 
The table 4.2 shows frequency and percentage distribution of pretest level of 
knowledge regarding arrhythmia among staff nurses. 
 Regarding general physiology of conduction system of heart, 20(40%) of the staff 
nurses had moderately adequate knowledge and followed by adequate knowledge level 
16(32%). 
 With respect to basic ECG, majority 35(70%) had in-adequate, 11(22%) had 
moderately adequate knowledge level and 4(8%) had adequate level of knowledge. 
Regarding arrhythmia knowledge level 33(66%) of the staff nurses had 
inadequate, 17(34%) had moderate adequate and none of them had adequate level of 
knowledge. 
The overall pretest level of knowledge revealed that 37(74%) of them had 
inadequate knowledge and 13(26%) had moderately adequate knowledge and none of 
them had adequate knowledge. 
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Table 4.3: Frequency and percentage distribution of post test level of knowledge 
among staff nurses.
   N = 50 
Knowledge Domains 
Inadequate 
(<50%) 
Moderately 
Adequate  
(50 – 75%) 
Adequate 
(>75%) 
No. % No. % No. % 
General physiology 1 2 16 32 33 66 
Basic ECG  17 34 22 44 11 22 
Arrhythmia 19 38 31 62 0 0 
Overall 9 18 41 82 0 0 
The above table 4.3 shows frequency and percentage distribution of post test level 
of knowledge on general physiology and basic ECG among staff nurses. 
 Regarding the general physiology of conduction system of heart, 33(66%) of the 
staff nurses had adequate knowledge, 16(32%) had moderately adequate knowledge and 
only 1(2%) had inadequate knowledge. 
 With respect to basic ECG, majority 22(44%) had moderately adequate, 11(22%) 
had adequate level of knowledge and 17(34%) had inadequate level of knowledge. 
Regarding arrhythmia knowledge level, 31(62%) of the staff nurses had 
moderately adequate knowledge, 19(38%) had inadequate and none of them had 
adequate level of knowledge. 
The overall posttest level of knowledge revealed that 41(82%) had moderately 
adequate knowledge and 9(18%) had inadequate knowledge and none of them had 
adequate knowledge.
 The above findings highlighted that many of the staff nurses were moved from 
the level of inadequate to moderately adequate knowledge which indicated that AIT was 
effective in improving the knowledge. 
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Table 4.4: Mean and S.D of pre and posttest knowledge among staff nurses  
N = 50 
Knowledge Mean S.D 
Pretest 15.0 1.81 
Posttest 17.60 1.80 
The above table 4.4 shows mean and S.D of pre and posttest knowledge among 
staff nurses. 
 The study revealed that the pretest mean score of knowledge was 15.0 with the 
S.D of 1.81 where as in the posttest the mean score of knowledge was 17.60 with the S.D 
of 1.80. 
            The findings revealed that mean knowledge score is increased in the posttest       
which in turn indicate the effectiveness of Arrhythmia Interpretation Training.  
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Table 4.5: Frequency and percentage distribution of Pre and post test level of 
Arrhythmia Interpretation among staff nurses.
N = 50 
Arrhythmia 
interpretation 
Inadequate 
(<50%) 
Moderately 
Adequate  
(50 – 75%) 
Adequate 
(>75%) 
No. % No. % No. % 
Pre test 50 100 0 0 0 0 
Post test 36 72 14 28 0 0 
The above table 4.5 shows frequency and percentage distribution of pre and 
posttest level of Arrhythmia interpretation among staff nurses. 
Regarding pretest arrhythmia interpretation skill, all the staff nurses 50(100%) 
were having inadequate level of arrhythmia interpretation. While in the post test, nearly 
14(28%) had a moderately adequate interpretation skill and 36(72%) had inadequate 
level of Arrhythmia interpretation skill. 
The analysis revealed that in the pre-test, all the staff nurses 100% were having in 
adequate arrhythmia interpretation skill. After the implementation of Arrhythmia 
Interpretation Training Programme the post test result revealed that nearly 30% have 
moved from the level of inadequate to the moderately adequate. 
The study findings revealed that, none of the staff nurses had adequate 
arrhythmia interpretation skill, so they need to improve their skill regarding arrhythmia 
interpretation and emphasized the need for Arrhythmia Interpretation Training 
Programme.



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Table 4.6: Mean and S.D of pre and posttest Arrhythmia Interpretation among 
staff nurses 
N = 50 
Arrhythmia Interpretation Mean S.D 
Pretest 5.4 1.34 
Posttest 7.0 0.85 
The above table 4.6 shows mean and S.D of pre and posttest Arrhythmia 
Interpretation skill among staff nurses 
 The study revealed that the pretest mean score of arrhythmia interpretation skill 
was 5.4 with the S.D of 1.34 where as in the posttest the mean score of arrhythmia 
interpretation skill was 7.0 with the S.D of 0.85. 
            The findings revealed that mean arrhythmia interpretation skill score is increased 
in the posttest which in turn indicate the effectiveness of Arrhythmia Interpretation 
Training. 
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SECTION C: ASSESSMENT OF CORRELATION OF THE KNOWLEDGE AND 
ARRHYTHMIA INTERPRETATION AMONG THE STAFF NURSES IN THE 
POST TEST. 
Table 4.7: Correlation between post test knowledge and Arrhythmia Interpretation 
score among staff nurses. 
           N = 50
Variables Mean S.D  ‘r’ Test 
Post test knowledge  17.60 1.80 r = 0.237 
p = 0.097, NS Post test Arrhythmia interpretation 7.00 0.85 
N.S – Not Significant 
The above table 4.7 shows that the post-test mean score of knowledge was     
17.60±1.80 and post-test mean score of arrhythmia interpretation was 7.00±0.85. The 
calculated value of Karl Pearson's correlation(r) = 0.237 shows a positive correlation 
between post-test knowledge and arrhythmia interpretation level but not found to be 
statistically significant.  
The result showed that there was a positive correlation between the mean differed 
knowledge regarding arrhythmia and arrhythmia interpretation among staff nurses, 
which indicated that when the level of knowledge regarding arrhythmia increases 
arrhythmia interpretation skill also increases. 
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SECTION D: ASSESSMENT OF EFFECTIVENESS OF ARRHYTHMIA 
INTERPRETATION TRAINING PROGRAMME ON LEVEL OF KNOWLEDGE 
AND ARRHYTHMIA INTERPRETATION AMONG STAFF NURSES. 
Table 4.8: Comparison of pretest and post test knowledge score among staff nurses. 
N = 50 
Knowledge Mean S.D Paired ‘t’ Test 
Physiology of conduction system Pre 3.06 0.95 t =4.73*** 
p = 0.001, S Post 3.86 0.78 
Basic ECG  Pre 2.88 1.15 t =4.73*** 
p = 0.001, S Post 3.86 0.78 
Arrhythmia Pre 9.06 1.63 t =2.94*** 
p = 0.005, S Post 9.88 1.74 
Overall knowledge level  Pre 15.00 1.81 t =8.67*** 
p = 0.001, SPost 17.60 1.80 
***p<0.001, S – Significant 
Table 4.8 shows the effectiveness of Arrhythmia interpretation training 
programme on level of knowledge.  
 The mean knowledge score in pretest was 15 with S.D 1.81 and the mean 
knowledge score in post test was 17.60 with S.D 1.80.  The calculated ‘t’ value was         
t = 8.67 which was more than the table value and was found to be statistically highly 
significant at p<0.001 level. This clearly indicates that there was significant difference 
between the pretest and post test level of knowledge on Arrhythmia interpretation. 
The above statistical description highlighted that the mean gained knowledge 
score for staff nurses was 2.60 which showed that knowledge level improved. Statistical 
analysis also proved that Arrhythmia Interpretation Programme had significant impact on 
improving knowledge regarding arrhythmia between pre-test and post-test among staff 
nurses at p<0.001 level. 
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Table 4.9: Comparison of pretest and post level of Arrhythmia Interpretation 
among staff nurse.
         N = 50 
Arrhythmia Interpretation Mean S.D Paired ‘t’ Test
Pre test level 5.4 1.34 t=11.24*** 
P=0.001, SPost test level 7.0 0.85 
***p<0.001, S – Significant  
Table 4.9 shows the effectiveness of level of Arrhythmia interpretation training 
programme  
The mean Arrhythmia interpretation score in pretest was 5.4 with S.D 1.34 and 
the mean Arrhythmia interpretation score in post test was 7.0 with S.D 0.85.  The 
calculated ‘t’ value was t = 11.24 which was more than the table value and was found to 
be statistically highly significant at p<0.001 level. This clearly indicates that there was 
significant difference between the pretest and post test level of Arrhythmia interpretation 
skill. 
Statistical analysis proved that Arrhythmia Interpretation Programme had 
significant impact on improving arrhythmia interpretation skill among staff nurses at 
p<0.001 level. 
56 

SECTION E: ASSESSMENT OF ASSOCIATION OF MEAN DIFFERED SCORE 
OF KNOWLEDGE AND ARRHYTHMIA INTERPRETATION AMONG STAFF 
NURSES WITH THEIR SELECTED DEMOGRAPHIC VARIABLES. 
Table 4.10: Association of mean differed score of knowledge among staff nurses 
with their selected demographic variables. 
N = 50 
Demographic variable 
Knowledge level 
Mean differed value (2.6) 
Chi square Less than Greater than 
No. % No. % 
Age 
21 – 23 11 73.3 4 26.7 
2=5.51 
d.f = 1 
P=0.02 
S*
24 – 26 13 37.1 22 62.9 
27 – 28 0 0 0 0 
>28 0 0 0 0 
Work experience in cardiac unit 
0-4 months 10 43.5 13 56.5 2=0.349 
d.f = 1 
P=0.380 
N.S 
5-8 months 14 51.9 13 48.1 
9-12 months 0 0 0 0 
*p<0.05, S – Significant, N.S – Not Significant 
 The above table 4.10 shows the association between the mean differed levels of 
knowledge with selected demographic variables of staff nurse. The study findings 
revealed that there was statistically significant association was found between the mean 
differed level of knowledge on arrhythmia with the demographic variable age (2=5.51, 
p=0.02) at p<0.05 level. 
The findings revealed that staff nurses aged between 24 – 26 years gained more 
knowledge on arrhythmia.  
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Table 4.11: Association of mean differed score of Arrhythmia Interpretation among 
staff nurses with their selected demographic variables. 
N = 50 
Demographic variable 
Arrhythmias 
Mean differed value (1.6) 
Chi square Less than Greater than 
No. % No. % 
Age 21 – 23 7 46.7 8 53.3 
2=0.09 
d.f = 1 
P=0.50 
N.S 
24 – 26 18 51.4 17 48.6 
27 – 28 0 0.0 0 0.0 
>28 0 0.0 0 0.0 
Work experience in cardiac 
unit 
0-4 months 13 56.5 10 43.5 2=0.725 
d.f=1 
P=0.285 
N.S 
5-8 months 12 44.4 15 55.6 
9-12 months 0 0.0 0 0.0 
N.S – Not Significant 
 The above table 4.11 shows the association between the mean differed levels of 
arrhythmia interpretation skill with selected demographic variables of staff nurse. The 
study findings revealed that there was no statistically significant association was found 
between the mean differed level of arrhythmia interpretation skill with the demographic 
variables at p<0.05 level. 

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CHAPTER – 5 
DISCUSSION 
The focus of this chapter is to analyse the results in comparison with other 
research studies and to make recommendations for this site and other settings. It also 
includes the limitations of this study and implications for further research. 
The findings from this study support the importance of more structured 
approaches to determine the practice standards for electrocardiographic monitoring in 
hospitals and effectiveness of Arrhythmia Interpretation Training Programme. Careful 
monitoring of cardiac rhythm and prompt treatment of arrhythmias has sharply reduced 
the incidence of in-hospital deaths from arrhythmias. The results and significant findings 
are discussed under the following headings. 
The findings of the demographic profile of the staff nurses
Table 4.1 shows the frequency and percentage distribution of demographic 
variables of staff nurses. With regard to age in years, 35(70%) of the samples were in age 
group of 23 – 25 years. All of them 50(100%) were female with the education 
qualification of B.Sc Nursing. All of them 50(100%) had 1-5 years of experience as staff 
nurse. More than half of the staff 27(54%) had 5-8 months experience in cardiac unit, 
followed by 0-4 months 23(46%) and none of them attended any training program on 
arrhythmia interpretation. 
The above description highlighted that most of the staff nurses were found 
between the age group of 23-25 years were females with educational qualification of 
B.Sc nursing. All of them had 1-5 years of experience as staff nurse. More than half of 
them had 5-8 months experience in cardiac unit. None of them had attended any training 
programme on Arrhythmia Interpretation 
The findings of the study are discussed in terms of the objectives and hypotheses.  
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The first objective of the study was to assess the pre and post-test level of knowledge 
and Arrhythmia Interpretations among the staff nurses.  
. The overall pre-test level of knowledge revealed that more than half of them 
37(74%) had inadequate knowledge and 13 (26%) had moderately adequate knowledge 
regarding the domains physiology, ECG basics of ECG and Arrhythmia Interpretation. 
 The overall post-test level of knowledge revealed that majority 41(82%) had 
moderately adequate knowledge and 9(18%) had inadequate knowledge
 Regarding pre-test Arrhythmia interpretation skill, all the staff nurses (100%) 
were in-adequate knowledge level. While in the post test, nearly thirty percent had a 
moderately adequate interpretation skill and rest of them were in-adequate. 
The result of the present study was similar with those conducted by  
Keller & Raines (2005) conducted a qualitative study perception to identify and 
describe critical care nurses' of arrhythmia knowledge. Data collection was done using a 
semi structured group session, with a moderator and analyzed by the constant 
comparative method. Sample size consisted of critical care nurses who work in acute 
care settings. They have conducted Five focus groups over a period of 12 months. 
Participants were asked to describe their perceptions of arrhythmia knowledge and to 
assign a rating score related to the level of knowledge needed to identify specific 
arrhythmias. Findings of their study revealed that nurses lack knowledge in arrhythmia 
interpretation and lead placement. This enforced the need for the development of 
competency measures and evidence-based teaching strategies on basics of ECG and 
arrhythmia.

The second objective of the study was to correlate knowledge and Arrhythmia 
Interpretation of staff nurses in the post test.  
The table 4.5 shows that the post-test mean score of knowledge was   17.60±1.80 
and post-test mean score of arrhythmia interpretation was 7.00±0.85. The calculated 
value of Karl Pearson's correlation(r) = 0.237 shows a positive correlation between post-
test knowledge and Arrhythmia interpretation level but not found to be statistically 
significant.  
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The result showed that there was a positive correlation between the mean differed 
knowledge regarding arrhythmia and arrhythmia interpretation among staff nurses, 
which indicated that when the level of knowledge regarding arrhythmia increases 
arrhythmia interpretation skill also increases. 
Thus the null hypotheses NH1 stated that “There is no significant relationship 
between the knowledge and arrhythmia interpretation among the staff nurses” was 
accepted. 
The present study results are consistent with following study results 
McRae ME et al (2010) evaluated efficiency of Cardiac surgical nurses' use of 
atrial electrograms to improve diagnosis of arrhythmia. A sample size of 165 staff nurses 
were given the educational package which consisted of standardized educational session 
on obtaining and interpreting atrial electrograms who had not previously received such 
education. In a second test, the same rhythms were provided along with atrial 
electrograms to 261 nurses. The findings of the study indicated that use of atrial electro 
grams significantly increased overall arrhythmia interpretation scores. Study findings 
emphasized that there is no correlation between experience with atrial electrograms and 
arrhythmia test scores.
The third objective of the study was to assess the effectiveness of Arrhythmia 
Interpretation Training programme (AIT) on knowledge and arrhythmia 
interpretation among staff nurses.  
The mean knowledge score in pretest was 15 with S.D 1.81 and the mean 
knowledge score in post test was 17.60 with S.D 1.80.  The calculated ‘t’ value was          
t = 8.67 which was more than the table value and was found to be statistically highly 
significant at p<0.05 level. This clearly indicates that there was significant difference 
between the pre-test and post-test level of knowledge on Arrhythmia interpretation. 
The above statistical description highlighted that the mean gained knowledge 
score for staff nurses was 2.60 which showed that knowledge level improved. Statistical 
analysis above proved that Arrhythmia Interpretation Programme had significant impact 
on improving knowledge regarding arrhythmia between pre-test and post-test among 
staff nurses at p<0.05 level. 
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The mean Arrhythmia interpretation score in pretest was 5.4 with S.D 1.34 and 
the mean Arrhythmia interpretation score in post test was 7.0 with S.D 0.85.  The 
calculated ‘t’ value was t = 11.24 which was more than the table value and was found to 
be statistically highly significant at p<0.05 level. This clearly indicates that there was 
significant difference between the pretest and post test level of Arrhythmia interpretation 
skill. 
The above statistical description highlighted that the mean gained arrhythmia 
interpretation score for staff nurses was 1.60 which showed that arrhythmia 
interpretation skill has improved. The above statistical analysis proved that Arrhythmia 
Interpretation Programme had significant impact on improving regarding between 
arrhythmia interpretation skill pre-test  and post-test among staff nurses at p<0.05 level. 
The statistical analysis above proved that Arrhythmia Interpretation Training 
Programme had significant impact in improving the knowledge and arrhythmia 
interpretation among staff nurses at p<0.001 level. Thus the null hypotheses NH2 stated 
that “There is no significant difference in the pre and post-test level of knowledge 
and arrhythmia interpretation” was not accepted. 
The result of the present study was consistent with the following studies.
Zhang & Hsu (2013) conducted a study to assess the effectiveness of a 
continuing education program on nurses' knowledge of interpretation of 12-
leadElectrocardiograms (ECGs) in emergency Centre. The study used a quasi-
experimental design. Two learning methods were used: a lecture-based education 
program and a self-learning handbook. Data analysis showed that before training, nurses 
who worked in the cardiology department scored higher in basic ECG knowledge than 
those in the emergency department and ICU; test scores of nurses who had worked for 2-
10 years were higher than else. The post-test total and domain scores at 2 weeks, and 
4months after the lecture-based learning and 1 month after a self-learning ECG 
handbook was presented were higher than the pre-test scores.
Salah & Hakima (2012) evaluated the effectiveness of nursing education 
program on nurse’s knowledge toward Arrhythmia. A quasi-experimental design was 
carried out using purposive sampling. Sample size consisted of 80 staff nurses .They 
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were divided into two groups, study group consisted (40) nurses exposed to the nursing 
educational program and control group consisted (40) nurses were not exposed to the 
program. Educational package consisted of self-administered questionnaire which 
included the aspects of Anatomy and physiology of the heart and conduction system, 
Leads and placement of electrodes, polarization the heart, Time duration for impulses 
transition and reading ECG paper, cardiac rhythm ventricular premature contractions 
(VPCs), atrio-ventricular block and anti-arrhythmic drugs. Findings of their investigation 
revealed a positive effectiveness of educational programme regarding nurse’s knowledge 
towards arrhythmia.  
Melita &Elsa (2014) evaluated effectiveness of educational intervention on ECG 
Monitoring and Interpretation among nursing students. An evaluative research approach 
with one group pretest posttest design was adopted. A sample size of MSc Nursing 1st 
year students were selected using convenient sampling technique. Educational package 
consisted of demographic proforma, structured knowledge questionnaire on ECG 
monitoring and interpretation and tool to assess skill in ECG interpretation. Findings of 
their study revealed that majority 23(57.5%) had poor skill in interpreting ECG during 
pretest whereas majority 36(90%) had achieved good skill in interpreting ECG after 
posttest. It was found that that there was significant association between the knowledge 
and the skill of nursing students of nursing students on ECG monitoring with areas of 
work . 
Spiva et al (2012) conducted a study to assess the effectiveness of nurse’s ability 
to interpret basic electrocardiogram strips accurately using different learning modalities. 
The method used for the study is a descriptive pre-/post-test method was used to 
determine the effectiveness of alternative teaching modalities on nurses' knowledge and 
confidence in electrocardiogram (EKG) interpretation. A convenience sample of 135 
nurses was recruited in an integrated health care system in the South-eastern United 
States. Instruments included a confidence scale, an online EKG test, and a course 
evaluation. The results of the study indicated that there is a statistically significant 
difference in knowledge and confidence were found for individual groups after nurses 
participated in the intervention. Statistically significant differences were found in pre-
knowledge and post-confidence when groups were compared. 
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The fourth objective of the study was to find out association between the mean 
differed level of knowledge and arrhythmia interpretation score with selected 
demographic variables of staff nurse.
The table 4.8 shows the association between the mean differed levels of 
knowledge with selected demographic variables of staff nurse. The study findings 
reveals that there was statistically significant association was found between the mean 
differed level of knowledge on arrhythmia with the demographic variable age (2=5.51, 
p=0.02) at p<0.05 level. 
The findings revealed that staff nurses aged between 24 – 26 years gained more 
knowledge on arrhythmia. 
Hence the NH3 stated earlier that “There is no significant association of mean 
differed level of knowledge and Arrhythmia Interpretation of staff nurses with their 
selected demographic variables” at p>0.05 was not accepted for the demographic 
variable age with mean differed level of knowledge and accepted for other demographic 
variable. 
The table 4.9 shows the association between the mean differed levels of 
arrhythmia interpretation skill with selected demographic variables of staff nurse. The 
study findings reveals that there was no statistically significant association was found 
between the mean differed level of arrhythmia interpretation skill with the demographic 
variables at p<0.05 level. 
Pettinger et al (1993) conducted a descriptive survey on paediatric critical care 
nurses' knowledge of cardiac dysrhythmias. They correlated knowledge level with 
demographic variables (education, nursing experience, certification, supplemental 
training, and area of employment and geographic region of residence).The study was 
conducted in American Association of Critical-Care Nurses' 19 geographic regions of the 
United States. Intervention consisted of a criterion-referenced, self-administered test 
regarding paediatric dysrhythmias was administered to a sample size of 1000 paediatric 
critical care nurses. Study results revealed that there is a significant association between 
mean total test score and with demographic variables. They concluded that nurses overall 
knowledge of dysrhythmias was low and recommended continuing education programs 
for paediatric critical care nurses. 
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CHAPTER – 6
SUMMARY, CONCLUSION, IMPLICATION, RECOMMENDATION 
AND LIMITATION 
This chapter deals with the summary, conclusion, limitation and implications for 
nursing practice, nursing education, nursing administration and recommendations for 
further nursing research. 
6.1 SUMMARY 
Worldwide, cardiovascular disease is estimated to be the leading cause of death 
in the world by 2020 (Murray CJL, Lopes AD, eds: The global burden of diseases) 
Electrocardiography (ECG) continues to be the most commonly used laboratory 
procedure for the diagnosis of heart disease. About 40% of sudden death victims have 
cardiac arrest as the first manifestation of coronary artery disease. This emphasized that 
the nurses have significant diagnostic influence in the areas of cardiac rhythm 
monitoring and dysrhythmia identification. Hence this study was undertaken to assess 
the effectiveness of Arrhythmia Interpretation Training (AIT) programme on 
knowledge and arrhythmia interpretation among staff nurses at a hospital in 
Chennai. 
An evaluative approach was undertaken to evaluate the effectiveness of 
Arrhythmia Interpretation Training Programme among staff nurses working Madras 
Medical Mission hospital, Mogappair during the year 2014-2015. A sample of 50 staff 
nurses were selected using purposive sampling method. Conceptual framework of the 
General system theory by Ludwig Von Bertalanffy has been utilized for the study. 
Objectives: 
1. To assess the pre and post-test level of knowledge and Arrhythmia Interpretations 
among the staff nurses. 
2. To correlate post test knowledge and Arrhythmia Interpretation of staff nurses. 
3. To assess the effectiveness of Arrhythmia Interpretation Training (AIT) 
programme on knowledge and arrhythmia interpretation among staff nurses. 
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4. To associate the mean differed level of knowledge and arrhythmia interpretation 
score with selected demographic variables of staff nurse.
The Null Hypotheses formulated were: 
NH1:  There is no significant relationship between the knowledge and arrhythmia 
interpretation among the staff nurses.  
NH2: There is no significant difference in the pre and post-test levels of knowledge and 
arrhythmia interpretation. 
NH3:  There is no significant association of mean differed level of knowledge and 
Arrhythmia Interpretation of staff nurses with their selected demographic 
variables. 
The assumptions were:
1. The staff nurse involved in the study will have basic knowledge on anatomy and 
physiology of human heart. 
2. Staff nurses have basic knowledge about electrocardiogram. 
3. Staff nurses need to be aware of the abnormal cardiac rhythms. 
4. Staff nurses needs to periodically update their knowledge and skill on arrhythmia 
interpretation through special training programme.
The review of literature was derived from primary and secondary sources along 
with professional experience and expert’s guidance in the field of Medical Surgical 
Nursing. This provided a strong foundation for the selection of the problem and also 
strengthened the ideas for conceptual framework, aided to design the methodology and 
develop the tool for data collection. 
The conceptual framework adopted for the study was based on Modified Ludwig 
Von Bertalanffy System Model (1968). General system theory serves as a model for 
viewing people as interacting within environment. According to this theory a system is a 
group of elements that interact with one another in order to achieve the goal. An 
individual is a system and receives input from environment. Thus helps the system to 
determine goals. 
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Research Methodology 
 A pre-experimental one group pretest – post test design was used. The study was 
conducted at Madras Medical Mission Hospital. 50 samples were selected using 
purposive sampling technique. Structured self-administered questionnaire was used to 
assess the knowledge on Arrhythmia and Rhythm Quiz was used to assess the 
Arrhythmia Interpretation. Immediately after the pretest, arrhythmia interpretation 
training programme was conducted in three consecutive days.  The post test was 
conducted after 1 week of the training programme. The collected data was analyzed 
using both descriptive and inferential statistics. 
Findings of the study  
The data analysis showed following main findings: 
• The collected data was analysed by using descriptive and inferential statistics. 
Interpretation and discussion was done based on the objectives of the study, 
null hypotheses, conceptual framework and research studies from literature 
review. 
• The overall pre-test level of knowledge revealed that 37(74%) of them had 
inadequate knowledge and 13(26%) had moderately adequate knowledge and 
none of them had adequate knowledge.  
• The overall post-test level of knowledge revealed that 41(82%) had moderately 
adequate knowledge and 9(18%) had inadequate knowledge and none of them 
had adequate knowledge. 
• Regarding pre-test Arrhythmia interpretation skill, all the staff nurses 
50(100%) were having inadequate level of Arrhythmia interpretation. While in 
the post test, nearly 14(28%) had a moderately adequate interpretation skill and 
36(72%) had inadequate level of Arrhythmia interpretation skill. 
• The post-test mean score of knowledge was 17.60 ±1.80 and post-test mean 
score of arrhythmia interpretation was 7.00±0.85. The calculated value of Karl 
Pearson's correlation(r) = 0.237 shows a positive correlation between post-test 
knowledge and Arrhythmia interpretation level but not found to be statistically 
significant. 
• The mean knowledge score in pre-test was 15 with S.D 1.81 and the mean 
knowledge score in post-test was 17.60 with S.D 1.80.  The calculated’ value 
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was t = 8.67 which was more than the table value and was found to be 
statistically highly significant at p<0.05 level. 
• The mean Arrhythmia interpretation score in pretest was 5.4 with S.D 1.34 and 
the mean Arrhythmia interpretation score in post test was 7.0 with S.D 0.85.  
The calculated ‘t’ value was t = 11.24 which was more than the table value and 
was found to be statistically highly significant at p<0.05 level. 
• Statistically significant association was found between the mean differed level 
of knowledge on arrhythmia with the demographic variable age (2=5.51, 
p=0.02) at p<0.05 level.  
6.2 CONCLUSION 
The interactive Arrhythmia Interpretation Training Programme, the educational 
program used in this research was effective in increasing nurse’s knowledge about 
Arrhythmia and Arrhythmia Interpretation skill. The unit-based collaborative learning 
activities and competency skills validation helped reinforce the content of the 
educational program. In order to improve patient outcomes, this type of program may be 
more effective if it were to involve all of the staff members on the unit who are 
responsible for applying electrodes and selecting the monitoring leads. More research is 
needed to establish to improve the effectiveness of the program in improving patient 
outcomes when all staff are included and if additional strategies are used, such as unit 
champions and group rewards. 
6.3 NURSING IMPLICATION 
6.3.1 Nursing Practice 
• Staff nurses must be competent and could earn credit points towards their 
Clinical Practice Developmental Program thereby professional development. 
• The nursing manager or unit educator could be responsible for updating the 
policy. 
• Expand the training on dysrhythmia monitoring practices at the appropriate level 
for all staff nurses. Units that should be included are telemetry units, intensive 
care units, progressive care units, emergency departments, and anywhere else that 
cardiac monitoring is performed. 
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6.3.2 Nursing Education
• Nurse educators should incorporate the importance of Arrhythmia Interpretation 
in the curriculum from second year nursing program.
• Nurse educators should develop the skill among nursing students on identifying 
normal sinus rhythms and arrhythmias. 
• Nurse educator should encourage the students to organize educational programs 
to emphasize the importance of ECG interpretation. 
• In-service education, refresher course and training programs on ECG 
Interpretation should be systematically planned and regularly conducted at 
various settings. 
• All nurse educators for critical care areas should collaborate to develop and teach 
the courses.  
• Continuing Nursing Education programme should be mandatory for all staff and 
enforced by nursing managers. 
• For nurses, their dysrhythmia and monitoring education should include the 
following components 
 physiology of conduction system of heart 
 basics of ECG  
 types of arrhythmias 
 skin preparation,  
 electrode placement, lead selection, 
 hospital monitoring policies. 
• For the nurses ‘education on the first component, a new interactive web-based 
learning module could be developed dysrhythmia class.  
• Continuing education credit is an important incentive to some nurses, so it should 
continue to be offered. 
• Another recommendation to improve participation of staff is to ask for volunteers 
from each job class and shift to be nurse leaders, who would motivate the staff 
and lead unit-based collaborative learning activities similar to ones that were 
done in this research project.  
• The nurse educator or assistant nurse managers should validate the unit 
champion‘s skill competency and then determine if the champion may document 
other staffs ‘competency with the skills. 
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6.3.3 Nursing Administration 
• Nurse administrator should remain updated with knowledge regarding arrhythmia 
and arrhythmia interpretation 
• The nurse administrator should encourage and facilitate the staff nurses to update 
their knowledge regarding basics of ECG, arrhythmia and arrhythmia 
interpretation. 
• Nurse Managers can strengthen interdisciplinary and multidisciplinary 
collaboration with researchers. 
• The nurse administrator can organize conferences, continuing education 
programs, in-service education programs to introduce the needed changes coming 
up through ongoing scientific research regard ECG interpretation. 
• If the unit shows an improvement towards meeting or exceeding the hospital 
average, incentives or rewards could be provided to the whole unit. 
• If an employee is consistently not following the policy, the nursing manager 
should provide individual feedback and assist the nurse to develop an action plan 
for improvement.  
• The graduate nurse as a novice to advanced beginner may need to be evaluated in 
critical thinking skills before enrolment of the arrhythmia class.  
• For ongoing reinforcement, assistant nurse managers and educators should 
conduct periodic patient audits of electrode placement, lead selection, 
unanalysable tracings, and inappropriately silenced alarms.  
6.3.4 Nursing Research
• The results of this study should only begin to guide educators when selecting 
teaching strategies for classroom and clinical learning. 
• The findings of the present study serve as basis for other health care professionals 
and to the nursing students to conduct further studies and to find out the 
effectiveness of Arrhythmia Interpretation Training programme. 
• The nurse scientist should communicate these findings to the public so as to 
enhance the ECG Interpretation Training programme for the staff nurses. 
• The study implies that staff nurses education has a significant role in improving 
their knowledge regarding arrhythmia and arrhythmia interpretation in reducing 
the in-hospital co-morbidities. 
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• The development and expansion of problem-based learning curriculum for 
arrhythmia interpretation may enhance critical thinking, problem-solving, 
motivation, and recognition of learning needs for the staff nurse.  
• Research should be expanded in relation to preference of learning styles and 
teaching strategies for registered nurses. 
6.4 RECOMMENDATION 
Based on the study findings, the following recommendations were made 
1. A similar study could be done with other teaching strategies to identify the 
differences in their knowledge and arrhythmia interpretation skill. 
2. Compare classroom & online methods for teaching nurses and nursing students 
on basics of ECG and advanced dysrhythmias. 
3. The nurse researcher recommends the department of cardiology and nursing 
service of Madras Medical Mission hospital to utilize this study as a model and to 
conduct periodic in-service education programme on ECG interpretation. 
4. The intervention tool can be utilized by the health care professional, nurse 
educators and clinical instructors in the future. 
6.5 LIMITATION 
There were several limitations to this study. 
1. It was conducted with a very small sample size of nurses and results cannot be 
generalized to other groups. 
2. Nurses were the only staff members who received the education and were included in 
the study.  
3. Study only evaluated the monitoring practices of selected Arrhythmias which are 
more prominent in clinical areas. 
6.6 COMMUNICATION OF FINDINGS 
• The findings of the research will be disseminated through paper presentation either in 
conferences, workshops at the national and international level or will be published in 
specialty journal or research journals and articles.  
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6.7 UTILIZATION OF THE RESEARCH FINDINGS 
• The findings of the research will be utilized in both the nursing education and 
nursing service. 
• The nurse researcher recommends the department of cardiology and nursing service 
of Madras Medical Mission hospital to utilize this study for intensive ECG Training 
Programme for Staff Nurses . 
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APPENDIX - C 
INFORMED CONSENT 
I am giving consent to be a part of the study by Mr.Paul Joseph Ani, M.Sc. 
nursing student, Madras Medical Mission College of Nursing, Nolumbur, focuses on 
“Effectiveness  of Arrhythmia Interpretation Training programme (AIT) on 
knowledge and arrhythmia interpretation among staff nurses at a selected hospital 
in Chennai”. I hereby declare to follow the rules and regulations. I have been informed 
about the study and understood that the participation in the study will not cause any harm 
to me. I understood the benefits of the study. I have been informed that the participation 
in Arrhythmia Interpretation Training programme is entirely voluntary and I can refuse 
to answer to the questions or decide to terminate the interview at any point. I have also 
been informed that my participation or my refusal to answer will have no effect on my 
professional career in this hospital. I have been told that this will be used only for the 
study purpose and also informed about the confidentiality of my responses. So that, 
I…………………………………………………………………………………………… 
…………….  (Name and Address) voluntarily agree to join in the study. 
Signature of the Investigator   Signature of the Participant 
Date:       Date: 
APPENDIX - D 
TOOL FOR DATA COLLECTION
PART 1- DEMOGRAPHIC DATA 
1. Age in years    
a) 20-22 
b) 23-25 
c) 26-28 
2. Gender     
a) Male  
b) Female  
3. Education Level  
a) General Nursing 
b) B.Sc Nursing 
c) Post Basic Nursing 
4. Total years of experience as a staff nurse: 
a) 1-5yrs 
b) 6-10yrs 
c) 11-15yrs 
5. Work experience in cardiac Unit: 
a) 0-4 months 
b) 5-8 months 
c) 9-12 months 
6. Have you attended any class on arrhythmia interpretation training programme; 
a) yes 
b) no 
PART – II  
SELF ADMINISTERED QUESTIONNAIRE TO ASSESS 
KNOWLEDGE ON PHYSIOLOGY OF CONDUCTION SYSTEM, 
BASICS OF ECG AND ARRHYTHMIA 
(Kindly go through each question, choose the best answer and place a tick mark on the 
space provided. Each question carries a score of one)
1. The natural pacemaker of the heart is  
a)  SA node   
b) AV node 
c) Bundle of His 
d) Purkinje Fibers 
2. There is a delay in conduction of impulse at   
a) SA node   
b) AV node 
c) Bundle of His 
d) Purkinje Fibers 
3 The properties of cardiac muscle are 
a) Excitability 
b) Rhythmicity 
c) Conductivity 
d) All the above 
4. SA node generates impulses at a rate of 
a) 60 – 100 bpm 
b) 80-100 bpm 
c) 40-60 bpm 
d) Above 100 bpm 
5. ECG gives information about all of the below except. 
a) Myocardial Perfusion 
b) Electrical Properties 
c) Mechanical Properties 
d) Rhythm 
6. The T wave represents  
a) Ventricular repolarization 
b) Ventricular depolarization 
c) Atrial repolarization 
d) Atrial depolarization  
7. The normal PR interval is 
a) 0.20 seconds 
b) 0.30 seconds 
c) 0.40 seconds 
d) 0.50 seconds 
8. The normal duration of QRS complex is 
a) 0.10 second or less 
b) 0.20 seconds 
c) 0.30 seconds 
d) 0.40 seconds 
9. Arrhythmia is 
a) A structural abnormality 
b) A disturbance or loss of rhythm 
c) Abnormal heart sound 
d) Valvular defect 
10. Cardiac arrhythmia results from abnormal impulse 
a) Initiation 
b) Conduction 
c) Both a & b 
d) a or b 
11. The common causes for sinus tachycardia is  
a) Hyperthyroidism 
b) Hypothyroidism 
c) Hyperglycemia 
d) Hypoxia 
12. The condition in which the rhythm is normal and the rate is less than 60 beats per 
minute 
a) Sinus bradycardia 
b) Sinus tachycardia 
c) Atrial flutter 
d) Ventricular fibrillation 
13. The type of arrhythmia which is associated with phases of respiration  
a)  Sinus arrest 
b)  Sinus arrhythmia 
c)  Atrial flutter 
d)  Atrial fibrillation 
14. Impulses originating from ectopic focus other than sinus node results in  
a)  Premature atrial complexes 
b)  Atrial flutter 
c)  Sinus tachycardia 
d)  Ventricular tachycardia 
15. Sawtooth – shaped waves in ECG is a characteristic feature of   
a)  Atrial flutter 
b)  Atrial fibrillation 
c)  Ventricular fibrillation 
d)  Ventricular flutter 
16. Most common cardiac arrhythmia among patient with cardiac disease is 
a)  Atrial fibrillation 
b)  Sinus arrhythmia 
c)  Sinus arrest 
d)  Junctional arrhythmia  
17. Ventricular fibrillation is common among the victims of  
a)  Drowning 
b)  Electrical shock 
c)  Burns 
d)  Poisoning 
18. Clinical manifestation of ventricular fibrillation includes  
a)  Unresponsiveness 
b)  Pulselessness 
c)  Apnea 
d)  All the above  
19. Supra ventricular tachycardia includes  
a)  Sinus tachycardia 
b)  Atrial flutter 
c)  Atrial fibrillation 
d)  All the above 
20. Non pharmacological measures to treat supra ventricular tachycardia is 
a)  Coughing 
b)  Cardio version 
c)  Valsalva maneuver 
d)  Both a & c  
21. The differentiating characteristics of supra ventricular tachycardia  are 
a)  Narrow QRS complex 
b)  P wave hidden 
c)  Both a & b 
d)  A or b 
22. The drug of choice used to treat symptomatic  bradycardia is 
a)  Digoxin  
b)  Digitalis 
c)  Atropine 
d)  Lidocaine  
23. The most effective treatment for ventricular fibrillation and ventricular tachycardia is  
a)  Defibrillation 
b)  Cardio version 
c)  Both a & b 
d)  Atropine 
24. Synchronized cardio version is preferred for treating  
a)  Supraventricular tachycardia 
b)  Ventricular tachycardia 
c)  Both a & b 
d)  A or b 
25. The group of drugs used to control heart rate  
a)  Calcium channel blocker 
b)  Beta blocker 
c)  Both a & b 
d)  A or b 
26. The differentiating characteristics of ventricular tachycardia is  
a)  Wide QRS complex 
b)  No consistent p wave  
c)  Both a & b 
d)  A or b  
  
27. The most efficient electrical excitation and mechanical contraction unit of a tissue is 
found in  
a) Retina 
b) Grey matter cell  
c) Myocardium  
d) Islets of langerhans   
  
28. The contraction of myocardium is most represented by  
a) R wave  
b) S wave  
c) QRS  
d) QRS and ST Segment  
29. PR segment Represents  
a) Conduction time from SA node to AV node  
b) Conduction time SA node to Ventricular Myocardium  
c) 1st half of Ventricular depolarization  
d) Atrial Repolarization  
30. Clinical Signs of symptomatic bradycardia is. 
     a) Hypotension 
     b) Syncope 
     c) Dyspnea 
     d) All the above 
PART – III  
RHYTHM QUIZ BOOKLET  
(FOR ASSESSING ARRHYTHMIA INTERPRETATION SKILL)
1. This ECG was recorded in the A & E department from a 55-year-old man who 
had had chest pain at rest for 6 h. There were no abnormal physical findings. 
What does the trace show ? 
a. Atrial flutter    
b. Atrial fibrillation 
c. Ventricular fibrillation 
d. Ventricular flutter 
2. This ECG was recorded from a 60-year-old man being treated as an out-patient 
for severe congestive cardiac failure. What might be the diagnosis of the 
underlying heart condition? 
a. Ventricular fibrillation 
b. Atrial flutter 
c. Ventricular flutter 
d. Atrial fibrillation  
3. This EGG was recorded from a 39-year-old woman who complained of a 
sudden onset of breathlessness. She had no previous history, and no chest pain. 
Examination reveals nothing other than a rapid heart rate. What is the 
diagnosis? 
a. Sinus bradycardia 
b. Sinus tachycardia 
c. Junctional arrhythmia  
d. Sinus arrest 
4. This EGG was recorded in a coronary care unit from a patient admitted 2 h 
previously with an acute anterior myocardial infarction. The patient was cold 
and clammy, and confused, and his blood pressure was unrecordable. What 
does the ECG show? 
a. Atrial flutter 
b. Ventricular tachycardia 
c. Ventricular flutter 
d. Supraventricular tachycardia 
5. This ECG was recorded from a 30-year-old woman who complained of 
palpitations. Identify the rhythm? 
a. Sinus arrest 
b. Sinus tachycardia 
c. Sinus bradycardia  
d. Sinus arrhythmia 
6. A 30-year-old man, who had complained of palpitations for many years without 
anything abnormal being found, came to the A & E department during an attack, 
and this ECG was recorded. Apart from signs of marked anxiety there was nothing 
to find except a heart rate of 140/min. What does the ECG show? 
a. Atrial tachycardia 
b. Atrial flutter 
c. Atrial fibrillation 
d. Ventricular tachycardia 
       
7. A 25-year-old man, known to have an atrial septal defect, was admitted to hospital 
as an emergency because of palpitations. His heart rate was 170/min, his blood 
pressure was 140/80 and there were no signs of heart failure. What is the cardiac 
rhythm? 
a. Atrial flutter 
b. Ventricular tachycardia 
c. Atrial fibrillation 
d. Supra ventricular tachycardia 
8.  A 70-year-old woman, admitted to hospital because of increasing heart failure of 
uncertain cause, collapsed and was found to have a very rapid pulse and a low 
blood pressure. This is her ECG. She recovered spontaneously. What is this 
rhythm ? 
a. Ventricular flutter 
b. Supra ventricular tachycardia 
c. Ventricular tachycardia 
d. Atrial flutter 
9. A 50-year-old man, who had complained of attacks of dizziness and palpitations for 
several years, collapsed at work and was brought to the A & E department. He was 
cold and clammy. His heart rate was rapid and his blood pressure was unrecordable. 
There were signs of left ventricular failure. This is his ECG. What does it show ? 
a. Atrial fibrillation  
b. Atrial flutter 
c. Ventricular tachycardia  
d. Ventricular fibrillation 
10. A 30-year-old man, who had had attacks of palpitations for several years, was seen 
during an attack, and this ECG was recorded. He was breathless and his blood 
pressure was unrecordable. What does the ECG show? 
a. Supra ventricular tachycardia 
b. Ventricular flutter 
c. Atrial flutter 
d. Ventricular tachycardia 
11.  This ECG was recorded from a 30-year-old man as part of a private 'health 
screening' examination. He was asymptomatic. Identify the rhythm? 
a. Sinus tachycardia 
b. Sinus rhythm 
c. Sinus bradycardia 
d. Sinus arrhythmia 
12. Identify the rhythm 
a. sinus bradycardia 
b.  sinus tachycardia 
c.  atrial flutter 
d.  ventricular fibrillation 
13. Identify the rhythm  
a. Ventricular Flutter  
b. Premature atrial Complexes 
c. Atrial Fibrillation  
d. Premature Ventricular Complexes 
14. This ECG was recorded from a 9-year-old girl who was asymptomatic but who 
had been found to have a heart murmur at a school medical examination. What 
does it tell you about the murmur? 
a. Normal ECG 
b. Sinus bradycardia 
c. Sinus arrhythmia 
d. Septal defect 
15.  A 45-year-old woman had complained of occasional attacks of palpitations for 20 
years, and eventually this EGG was recorded during an attack. What are the 
palpitations due to? 
a. Atrial flutter 
b. Supra ventricular tachycardia 
c. Atrial fibrillation  
d. Ventricular tachycardia 
ANSWER KEYS 
For Knowledge: 
1 a 16 a 
2 b 17 b 
3 b 18 d 
4 a 19 d 
5 c 20 d 
6 a 21 c 
7 a 22 c 
8 a 23 c 
9 b 24 c 
10 c 25 c 
11 a 26 c 
12 a 27 c 
13 b 28 c 
14 a 29 b 
15 a 30 b 
For Arrhythmia Interpretation: 
1 a 11 b 
2 d 12 a 
3 b 13 b 
4 b 14 a 
5 b 15 b 
6 a   
7 d   
8 b   
9 b   
10 d   
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io
n
. 
 
•
 
Th
e 
de
cr
ea
se
d 
sy
m
pa
th
et
ic
 
st
im
ul
at
io
n 
re
su
lts
 
in
 
di
la
tio
n
 o
f 
ar
te
rie
s,
 
th
er
eb
y 
lo
w
er
in
g 
bl
o
o
d 
pr
es
su
re
. 
M
an
ip
ul
at
io
n
 o
f 
th
e 
au
to
no
m
ic
 
n
er
v
o
u
s 
sy
st
em
 
m
ay
 
in
cr
ea
se
 o
r 
de
cr
ea
se
 
th
e 
in
ci
de
n
ce
 
o
f d
ys
rh
yt
hm
ia
s.
 
 
•
 
In
cr
ea
se
d 
sy
m
pa
th
et
ic
 
st
im
u
la
tio
n
—
ca
u
se
d,
 
fo
r 
ex
am
pl
e,
 
by
 
ex
er
ci
se
,
 
an
x
ie
ty
,
 
fe
v
er
,
 
o
r 
ad
m
in
ist
ra
tio
n
 
o
f 
ca
te
ch
ol
am
in
es
 
(e.
g.
,
 
do
pa
m
in
e 
[In
tr
o
pi
n
], 
am
in
op
hy
lli
ne
, 
do
bu
ta
m
in
e 
[D
o
bu
tre
x
])—
m
ay
 
in
cr
ea
se
 
th
e 
in
ci
de
n
ce
 
o
f 
dy
sr
hy
th
m
ia
s.
 
D
ec
re
as
ed
 
sy
m
pa
th
et
ic
 
sti
m
ul
at
io
n 
(e.
g.
,
 
w
ith
 
re
st
,
 
an
x
ie
ty
-
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
re
du
ct
io
n
 m
et
ho
ds
 
su
ch
 a
s 
th
er
ap
eu
tic
 
co
m
m
u
n
ic
at
io
n 
o
r 
pr
ay
er
, a
dm
in
ist
ra
tio
n
 
o
f 
be
ta
-a
dr
en
er
gi
c 
bl
oc
ki
ng
 
ag
en
ts
) m
ay
 
de
cr
ea
se
 
th
e 
in
ci
de
n
ce
 o
f d
ys
rh
yt
hm
ia
s.

3 
2M
in
 
Th
e 
gr
o
u
p 
sh
ou
ld
 b
e 
ab
le
 
to
 
de
fin
e 
EC
G
 
EC
G
 
•
 
A
n 
EC
G
 is
 
a 
se
rie
s 
o
f w
av
es
 a
n
d 
de
fle
ct
io
ns
 re
co
rd
in
g 
th
e 
he
ar
t’
s 
el
ec
tr
ic
al
 
ac
tiv
ity
 
fro
m
 
a 
  
ce
rt
ai
n
 “
v
ie
w
.”
 
•
 
Th
e 
el
ec
tr
oc
ar
di
og
ra
m
 
(E
CG
) 
pro
vid
es
 
a 
gr
ap
hi
c 
de
pi
ct
io
n 
o
f 
th
e 
el
ec
tri
ca
l 
fo
rc
es
 
ge
n
er
at
ed
 b
y 
th
e 
he
ar
t. 
Th
e 
EC
G
 
gr
ap
h 
ap
pe
ar
s 
as
 
a 
se
rie
s 
o
f 
de
fle
ct
io
n
s 
an
d 
w
av
es
 p
ro
du
ce
d 
by
 
ea
ch
 
ca
rd
ia
c 
cy
cl
e.
 
A
n 
EC
G
 s
ho
w
s 
th
e 
pr
ec
ise
 
se
qu
en
ce
 
o
f 
el
ec
tr
ic
al
 
ev
en
ts
 
o
cc
u
rr
in
g 
in
 t
he
 
ca
rd
ia
c 
ce
lls
 
th
ro
ug
ho
ut
 
th
at
 
pr
oc
es
s.
  
•
 
Th
e 
he
ar
t’
s 
el
ec
tr
ic
al
 
ac
tiv
ity
 p
ro
du
ce
s 
cu
rr
en
ts
 
th
at
 
ra
di
at
e 
th
ro
u
gh
 t
he
 
su
rr
o
u
n
di
ng
 
tis
su
e 
to
 
th
e 
sk
in
. 
W
he
n
 e
le
ct
ro
de
s 
ar
e 
A
tta
ch
ed
 to
 th
e 
sk
in
, t
he
y 
se
n
se
 
th
os
e 
el
ec
tri
ca
l c
u
rr
en
ts
 
an
d 
tra
n
sm
it 
th
em
 
to
 
an
 E
CG
 
m
o
n
ito
r.
 
Th
e 
cu
rr
en
ts
 
ar
e 
th
en
 
tra
n
sf
o
rm
ed
 
in
to
 
w
av
ef
o
rm
s 
th
at
 r
ep
re
se
n
t 
th
e 
he
ar
t’s
 
de
po
la
riz
at
io
n
 
re
po
la
riz
at
io
n
 c
yc
le
. 
Po
w
er
Po
in
t 
pr
es
en
ta
tio
n
 
Le
ct
ur
e 
cu
m
 
D
isc
u
ss
io
n
 
Li
st
en
in
g,
 
A
sk
in
g 
do
u
bt
s  
W
ha
t i
s E
CG
? 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
4 
5M
in
 
Th
e 
gr
o
u
p 
sh
ou
ld
 b
e 
ab
le
 
to
 
de
sc
rib
e 
th
e 
Le
ad
s a
nd
 P
la
n
es
 
o
f E
CG
 
LE
A
D
S 
A
N
D
 
PL
A
N
E
S 
 
El
ec
tr
od
es
 
pl
ac
ed
 
on
 
th
e 
sk
in
 
m
ea
su
re
 
th
e 
di
re
ct
io
n 
of
 
el
ec
tr
ic
al
 
cu
rr
en
t 
di
sc
ha
rg
ed
 
by
 
th
e 
he
ar
t. 
Th
at
 
cu
rr
en
t i
s t
he
n
 tr
an
sf
o
rm
ed
 in
to
 
w
av
ef
o
rm
s.
 
A
n 
EC
G
 
re
co
rd
s i
n
fo
rm
at
io
n
 a
bo
u
t t
ho
se
 
w
av
ef
o
rm
s 
fro
m
 
di
ffe
re
n
t 
v
ie
w
s 
o
r 
pe
rs
pe
ct
iv
es
. 
Th
os
e 
pe
rs
pe
ct
iv
es
 a
re
 c
al
le
d 
le
ad
s 
an
d 
pl
an
es
. 
 Th
e 
le
a
d 
 
A
 p
ai
r o
f e
le
ct
ro
de
s, 
th
at
 
co
n
sis
ts 
o
f a
 p
o
sit
iv
e 
an
d 
n
eg
at
iv
e 
el
ec
tr
o
de
 
co
n
st
itu
te
s 
an
 
el
ec
tro
ca
rd
io
gr
ap
hi
c 
le
ad
. 
A
 
le
ad
 p
ro
v
id
es
 
a 
v
ie
w
 
o
f 
th
e 
he
ar
t’
s 
el
ec
tr
ic
al
 
ac
tiv
ity
 b
et
w
ee
n
 o
n
e 
po
sit
iv
e 
po
le
 
an
d 
on
e 
n
eg
at
iv
e 
po
le
.
 
B
et
w
ee
n
 th
e 
tw
o 
po
le
s 
lie
s 
an
 
im
ag
in
ar
y 
lin
e 
re
pr
es
en
tin
g 
th
e 
le
ad
’
s 
ax
is,
 
a 
te
rm
 
th
at
 r
ef
er
s 
to
 t
he
 
di
re
ct
io
n 
o
f 
th
e 
cu
rr
en
t 
m
o
v
in
g 
th
ro
u
gh
 
th
e 
he
ar
t. 
Th
e 
di
re
ct
io
n 
of
 
th
e 
cu
rr
en
t a
ffe
ct
s t
he
 d
ire
ct
io
n
 in
 
w
hi
ch
 th
e 
w
av
ef
or
m
 
po
in
ts
 
o
n
 
an
 
EC
G
. 
W
he
n
 
n
o
 
el
ec
tr
ic
al
 
ac
tiv
ity
 
o
cc
u
rs
 
o
r 
th
e 
ac
tiv
ity
 is
 
to
o
 w
ea
k 
to
 m
ea
su
re
, 
th
e 
w
av
ef
o
rm
 
lo
o
ks
 
lik
e 
a 
st
ra
ig
ht
 li
n
e,
 
ca
lle
d 
an
 is
oe
le
ct
ric
 w
av
ef
o
rm
.
 
 
Po
w
er
Po
in
t 
pr
es
en
ta
tio
n
 
Le
ct
ur
e 
cu
m
 
D
isc
u
ss
io
n
, 
Ex
pl
ai
ni
n
g,
 
Cl
ar
ify
in
g 
do
ub
ts 
Li
st
en
in
g,
 
A
sk
in
g 
do
ub
ts 
D
es
cr
ib
e t
he
 
le
ad
s 
an
d 
pl
an
es
 
o
f 
EC
G
? 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
A
 p
la
n
e 
 
R
ef
er
s 
to
 
a 
cr
o
ss
-s
ec
tio
n
 
v
ie
w
 
o
f 
th
e 
el
ec
tri
ca
l 
ac
tiv
ity
 o
f t
he
 
he
ar
t. 
•
 
Fr
on
ta
l p
la
n
e,
 
a 
v
er
tic
al
 c
u
t 
th
ro
u
gh
 th
e 
m
id
dl
e 
o
f 
th
e 
he
ar
t, 
pr
ov
id
es
 a
n
 a
n
te
rio
r-
po
ste
rio
r 
v
ie
w
. 
•
 
H
or
iz
o
n
ta
l 
pl
an
e,
 
a 
tr
an
sv
er
se
 
cu
t 
th
ro
u
gh
 t
he
 
m
id
dl
e 
o
f t
he
 
he
ar
t, 
pr
ov
id
es
 a
 
su
pe
rio
r 
o
r 
in
fe
rio
r 
v
ie
w
. 
5 
30
M
i
n
 
          
Th
e 
gr
o
u
p 
sh
ou
ld
 b
e 
ab
le
 
to
 
de
sc
rib
e 
th
e 
 
12
-L
ea
d 
EC
G
 
12
-L
EA
D
 E
C
G
 
12
 
EC
G
 le
ad
s a
re
 :
 
•
 






•
 






 SI
X
 
LI
M
B 
LE
A
D
S 
O
R
 E
X
TR
E
M
IT
Y
 L
EA
D
S 
 
 
Pr
ov
id
e 
in
fo
rm
at
io
n 
ab
ou
t 
th
e 
he
ar
t’
s 
fro
n
ta
l 
(ve
rt
ic
al
) p
lan
e.
 
A
n 
el
ec
tr
o
de
 i
s 
pl
ac
ed
 o
n
 
ea
ch
 
o
f 
th
e 
th
re
e 
lim
bs
 n
am
el
y 
rig
ht
 
ar
m
,
 
le
ft 
ar
m
,
 
an
d 
le
ft 
le
g.
 
Th
e 
rig
ht
 le
g 
el
ec
tr
o
de
 
ac
ts
 a
s 
a 
gr
o
u
n
di
ng
 
el
ec
tr
o
de
. 
  
Po
w
er
Po
in
t 
pr
es
en
ta
tio
n
 
Le
ct
ur
e 
cu
m
 
D
isc
u
ss
io
n
, 
Ex
pl
ai
ni
n
g,
 
Cl
ar
ify
in
g 
do
ub
ts 
Li
st
en
in
g,
 
Ta
ki
ng
 
n
o
te
s 
W
ha
t a
re
 
th
e 
co
m
po
ne
n
ts
 o
f 
12
 le
ad
 E
CG
 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
                    
Th
e 
st
a
n
da
rd
 
lim
b 
le
a
ds
 
 
St
an
da
rd
 li
m
b 
le
ad
s o
bt
ai
n
 a
 
gr
ap
h 
of
 
th
e 
el
ec
tr
ic
al
 
fo
rc
es
 a
s 
re
co
rd
ed
 
be
tw
ee
n
 t
w
o
 li
m
bs
 a
t 
a 
tim
e.
 
th
er
ef
o
re
 
al
so
 
ca
lle
d 
bi
po
la
r l
ea
ds
. 
B
ip
ol
ar
 le
ad
s 
re
qu
ire
 a
 
n
eg
at
iv
e 
an
d 
po
sit
iv
e 
el
ec
tr
od
e f
o
r 
m
o
n
ito
rin
g.
 
 
Th
re
e 
st
an
da
rd
 
lim
b 
le
ad
s-
 
 
le
ad
s 
I, 
II,
 a
n
d 
III
 
 Le
ad
s 
I, 
II
, a
n
d 
II
I 
 
Le
ad
s 
I, 
II
, 
an
d 
III
 t
yp
ic
al
ly
 
pr
o
du
ce
 
po
sit
iv
e 
de
fle
ct
io
n 
o
n
 E
CG
 tr
ac
in
gs
. 
Le
ad
 I 
he
lp
s m
on
ito
r a
tr
ia
l a
rr
hy
th
m
ia
s 
an
d 
he
m
i b
lo
ck
s. 
Le
ad
 
II
 
co
m
m
o
n
ly
 
ai
ds
 
in
 
ro
ut
in
e 
m
o
n
ito
rin
g 
an
d 
de
te
ct
in
g 
of
 
sin
u
s 
n
o
de
 a
n
d 
at
ria
l a
rr
hy
th
m
ia
s.
 
  
Le
ad
 
III
 h
el
ps
 
de
te
ct
 
ch
an
ge
s 
as
so
ci
at
ed
 
w
ith
 
in
fe
rio
r w
al
l m
yo
ca
rd
ia
l i
nf
ar
ct
io
n
 
LE
A
D
 
PO
SI
TI
V
E 
EL
EC
TR
O
D
E 
N
EG
A
TI
V
E
 
E
LE
C
TR
O
D
E 
I 
LA
 
R
A
 
II
 
LL
 
R
A
 
III
 
LL
 
LA
 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
                    
A
ug
m
en
te
d 
lim
b 
le
a
ds
(u
n
ip
ol
ar
 
le
a
ds
) 
 
U
ni
po
la
r 
re
co
rd
 i
n
fo
rm
at
io
n
 f
ro
m
 
o
n
e 
le
ad
 f
ro
m
 
o
n
e 
lim
b 
at
 
a 
tim
e 
an
d 
re
qu
ire
 o
n
ly
 
o
n
e 
el
ec
tr
o
de
. 
3 
in
 n
um
be
r.
 
aV
R
 –
rig
ht
 a
rm
 
aV
L-
 
le
ft 
ar
m
 
aV
F 
–
 
le
ft 
fo
o
t 
 
Le
ad
 
aV
R 
pr
ov
id
es
 n
o
 s
pe
ci
fic
 
v
ie
w
 o
f 
th
e 
he
ar
t. 
Le
ad
 
aV
Ls
ho
w
s 
el
ec
tr
ic
al
 
ac
tiv
ity
 
co
m
in
g 
fro
m
 
th
e 
he
ar
t’
s 
la
te
ra
l 
w
al
l. 
Le
ad
 
aV
F 
sh
o
w
s 
el
ec
tr
ic
al
 
ac
tiv
ity
 
co
m
in
g 
fro
m
 
th
e 
he
ar
t’
s 
in
fe
rio
r 
w
al
l. 
 PR
EC
O
R
D
IA
L 
LE
A
D
S(
CH
ES
T 
LE
A
D
S)
 
 
Th
e 
six
 
pr
ec
o
rd
ia
l 
le
ad
s 
(le
ad
s 
V
1 
th
ro
ug
h 
V
6) 
pr
ov
id
e 
in
fo
rm
at
io
n 
ab
ou
t t
he
 h
ea
rt
’s
 h
or
iz
o
n
ta
l p
la
n
e.
 
 •
 L
ea
d 
V
1 

 
B
ip
ha
sic
 

 
D
ist
in
gu
ish
es
 
be
tw
ee
n 
rig
ht
 
an
d 
le
ft 
v
en
tr
ic
u
la
r 
ec
to
pi
c 
be
at
s 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
                    

 
M
o
n
ito
rs
 
v
en
tr
ic
u
la
r 
ar
rh
yt
hm
ia
s,
 
ST
-s
eg
m
en
t 
ch
an
ge
s, 
an
d 
bu
nd
le
-b
ra
nc
h 
bl
oc
ks

•
 
Le
ad
s V
2 
an
d 
V
3 

 
B
ip
ha
sic
 

 
M
on
ito
rs
 S
T-
se
gm
en
t e
le
v
at
io
n

•
 L
ea
d 
V
4 

 
Pr
od
u
ce
s 
a 
bi
ph
as
ic
 w
av
ef
o
rm
 

 
M
on
ito
rs
 
ST
-
se
gm
en
t a
nd
 
T-
w
av
e 
ch
an
ge
s

•
 L
ea
d 
V
5 

 
Pr
od
u
ce
s 
a 
po
sit
iv
e 
de
fle
ct
io
n
 o
n
 th
e 
EC
G
 

 
M
on
ito
rs
 
ST
-
se
gm
en
t 
o
r 
T-
w
av
e 
ch
an
ge
s 
(w
he
n
u
se
d 
w
ith
 le
ad
 V
4) 
•
 L
ea
d 
V
6 

 
Pr
od
u
ce
s 
a 
po
sit
iv
e 
de
fle
ct
io
n
 o
n
 th
e 
EC
G
 

 
D
et
ec
ts
 b
u
n
dl
e-
br
an
ch
 
bl
oc
ks

Le
ad
 
V
1—
Th
e 
pr
ec
o
rd
ia
l l
ea
d 
V
1 
el
ec
tro
de
 
is 
pl
ac
ed
 o
n
 
th
e 
rig
ht
 
sid
e 
o
f 
th
e 
st
er
n
u
m
 a
t 
th
e 
fo
u
rt
h 
in
te
rc
o
st
al
 r
ib
 
sp
ac
e.
 T
hi
s 
le
ad
 c
o
rr
es
po
n
ds
 t
o
 
th
e 
m
o
di
fie
d 
ch
es
t 
le
ad
 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
                    
M
CL
1 
an
d 
sh
ow
s 
th
e 
P 
w
av
e,
 
QR
S 
co
m
pl
ex
, 
an
d 
ST
 
se
gm
en
t 
pa
rti
cu
la
rly
 w
el
l. 
It 
he
lp
s 
to
 
di
sti
n
gu
ish
 b
et
w
ee
n
 
rig
ht
 a
n
d 
le
ft 
v
en
tr
ic
u
la
r 
ec
to
pi
c 
be
at
s 
th
at
 
re
su
lt 
fro
m
 
m
yo
ca
rd
ia
l i
rr
ita
tio
n
 o
r 
o
th
er
 
ca
rd
ia
c 
sti
m
u
la
tio
n
 o
u
ts
id
e 
th
e 
n
o
rm
al
 c
o
n
du
ct
io
n
 s
ys
te
m
.
 
Le
ad
 V
1 
is 
al
so
 u
se
fu
l i
n 
m
o
n
ito
rin
g 
v
en
tr
ic
u
la
r 
ar
rh
yt
hm
ia
s,
 
ST
-s
eg
m
en
t 
ch
an
ge
s,
 
an
d 
bu
nd
le
-b
ra
n
ch
 b
lo
ck
s.
 
 Le
ad
 
V
2—
Le
ad
 
V
2 
is 
pl
ac
ed
 a
t t
he
 le
ft 
o
f t
he
 s
te
rn
u
m
 
at
 
th
e 
fo
ur
th
 in
te
rc
o
st
al
 ri
b 
sp
ac
e.
 
 Le
ad
 
V
3—
Le
ad
 
V
3 
go
es
 
be
tw
ee
n
 V
2 
an
d 
V
4.
 
Le
ad
s V
1,
 
V
2,
 a
n
d 
V
3 
ar
e 
bi
ph
as
ic
,
 
w
ith
 
bo
th
 p
os
iti
ve
 
an
d 
n
eg
at
iv
e 
de
fle
ct
io
ns
.
 
Le
ad
s 
V
2 
an
d 
V
3 
ca
n
 b
e 
u
se
d 
to
 
de
te
ct
 
ST
-
se
gm
en
t e
le
v
at
io
n
. 
 Le
ad
 
V
4—
Le
ad
 V
4 
is 
pl
ac
ed
 
at
 
th
e 
fif
th
 
in
te
rc
o
st
al
 sp
ac
e 
at
 
th
e 
m
id
cl
av
ic
u
la
r 
lin
e 
an
d 
pr
od
uc
es
 
a 
bi
ph
as
ic
 
w
av
ef
o
rm
. 
 Le
ad
 
V
5—
Le
ad
 V
5 
is 
pl
ac
ed
 
at
 
th
e 
fif
th
 
in
te
rc
o
st
al
 sp
ac
e 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
                    
at
 
th
e 
an
te
rio
r 
ax
ill
ar
y 
lin
e.
 
It 
pr
o
du
ce
s 
a 
po
sit
iv
e 
de
fle
ct
io
n 
o
n
 
th
e 
EC
G
 
an
d,
 
al
o
n
g 
w
ith
 
V
4,
 
ca
n
 
sh
ow
 
ch
an
ge
s 
in
 th
e 
ST
 se
gm
en
t o
r T
 w
av
e.
 
 Le
ad
 
V
6—
Le
ad
 V
6,
 
th
e 
la
st 
of
 
th
e 
pr
ec
o
rd
ia
l 
le
ad
s,
 
is 
pl
ac
ed
 
le
v
el
 
w
ith
 
V
4 
at
 t
he
 
m
id
ax
ill
ar
y 
lin
e.
 
Th
is 
le
ad
 
pr
od
uc
es
 a
 
po
sit
iv
e 
de
fle
ct
io
n 
o
n
 th
e 
EC
G
. 
M
od
ifi
ed
 le
a
ds
 
•
 L
ea
d 
M
CL
1 

 
Si
m
ila
r 
to
 V
1 

 
A
ss
es
se
s 
QR
S-
co
m
pl
ex
 
ar
rh
yt
hm
ia
s, 
P-
w
av
e 
ch
an
ge
s, 
an
d 
bu
nd
le
-b
ra
nc
h 
de
fe
ct
s 

 
M
on
ito
rs
 p
re
m
at
u
re
 v
en
tr
ic
u
la
r 
co
n
tr
ac
tio
ns
 

 
D
ist
in
gu
ish
es
 d
iff
er
en
t t
yp
es
 
o
f t
ac
hy
ca
rd
ia


•
 L
ea
d 
M
CL
6 

 
Si
m
ila
r 
to
 V
6 

 
M
on
ito
rs
 v
en
tr
ic
ul
ar
 c
o
n
du
ct
io
n
 c
ha
ng
es

   
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
                    
TH
E 
LE
A
D
 O
R
IE
N
TA
TI
O
N
 
Th
e 
le
ad
s 
w
ith
 r
es
pe
ct
 
to
 d
iff
er
en
t 
re
gi
o
n
s 
o
f 
th
e 
le
ft 
ve
n
tr
ic
le
 a
re
, 
 
 
 
 
 
EC
G
 L
EA
D
S 
 
 
R
EG
IO
N
 O
F 
V
EN
TR
IC
LE
 
V
1,
 V
2 
Se
pt
al
 
V
3,
 V
4 
A
n
te
rio
r 
V
5,
 V
6 
La
te
ra
l 
V
1 
TO
 V
4 
A
nt
er
o
 -
 
se
pt
al
 
V
3 
TO
 V
6 
A
nt
er
o
 –
 
la
te
ra
l 
L1
,
 
aV
L 
H
ig
h 
la
te
ra
l 
Li
i, 
Li
ii,
 
aV
F 
In
fe
rio
r 
 
G
 
LE
A
D
S 
SE
ES
 
LE
A
D
S 
H
E
A
R
T 
SU
R
FA
C
E 
V
IE
W
ED
II,
 
II
I, 
aV
F 
In
fe
rio
r 
V
1,
 
V
2 
Se
pt
al
 
V
3,
 
V
4 
A
nt
er
io
r 
I, 
aV
L,
 
V
5,
 
V
6 
La
te
ra
l 
 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
                   
EL
EC
TR
O
D
E 
C
O
N
FI
G
U
R
A
TI
O
N
S 
 
Th
re
e-
el
ec
tr
o
de
 
sy
st
em
 
u
se
s 
o
n
e 
po
sit
iv
e 
el
ec
tr
od
e,
 
o
n
e 
n
eg
at
iv
e 
el
ec
tr
o
de
, 
an
d 
a 
gr
o
u
n
d.
 
 
Fi
v
e-
el
ec
tr
o
de
 
sy
st
em
 
u
se
s 
an
 
ex
pl
or
at
or
y 
ch
es
t 
le
ad
 to
 m
on
ito
r m
od
ifi
ed
 
ch
es
t o
r s
ta
n
da
rd
 li
m
b 
le
ad
s. 
  
O
ne
 
n
ew
er
 
ap
pl
ic
at
io
n
 
o
f 
be
ds
id
e 
ca
rd
ia
c 
m
o
n
ito
rin
g 
is 
a 
re
du
ce
d 
le
ad
 
co
n
tin
uo
us
 1
2-
le
ad
 E
CG
 
sy
st
em
 
(E
A
SI
 s
ys
te
m
), 
w
hi
ch
 u
se
s 
an
 
ad
va
nc
ed
 a
lg
o
rit
hm
 
an
d 
o
n
ly
 
fiv
e 
el
ec
tr
o
de
s 
u
n
iq
ue
ly
 
pl
ac
ed
 o
n 
th
e 
to
rs
o
 
to
 
de
riv
e 
a 
12
-le
ad
 
EC
G
.
 
Th
e 
sy
st
em
 
al
lo
w
s 
al
l 1
2 
le
ad
s 
to
 
be
 si
m
u
lta
n
eo
u
sly
 
di
sp
la
ye
d 
an
d 
re
co
rd
ed
. 
 Pl
a
ce
m
en
t 
o
f 
th
e 
el
ec
tr
o
de
s 
fo
r 
th
e 
EA
SI
 
sy
st
em
 
in
cl
u
de
s:
 

 
E 
le
ad
: l
ow
er
 
pa
rt
 
o
f 
th
e 
ste
rn
u
m
 
at
 
th
e 
le
v
el
 
o
f 
th
e 
fif
th
 
in
te
rc
o
st
al
 
sp
ac
e 

 
A
 le
ad
: 
le
ft 
m
id
ax
ill
ar
y 
lin
e 
at
 t
he
 le
v
el
 o
f 
th
e 
fif
th
 
in
te
rc
o
st
al
 sp
ac
e 

 
S 
le
ad
: 
u
pp
er
 p
ar
t o
f t
he
 
st
er
n
u
m
 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 

 
I 
le
ad
: r
ig
ht
 m
id
ax
ill
ar
y 
lin
e 
at
 
th
e 
le
v
el
 o
f 
th
e 
fif
th
 
in
te
rc
o
st
al
 sp
ac
e 

 
G
ro
un
d:
 
an
yw
he
re
 o
n
 th
e 
to
rs
o
. 
EI
N
TH
O
V
EN
’S
 T
R
IA
N
G
LE
 
 
W
he
n
 s
et
tin
g 
u
p 
sta
nd
ar
d 
lim
b 
le
ad
s,
 
yo
u
’ll
 
pl
ac
e 
el
ec
tr
o
de
s 
in
 
po
sit
io
n
s 
co
m
m
o
n
ly
 
re
fe
rr
ed
 
to
 
as
 
Ei
n
th
ov
en
’s
 tr
ia
ng
le
. T
he
 e
le
ct
ro
de
s 
fo
r 
le
ad
s 
I, 
II
, a
n
d 
III
 
ar
e 
ab
ou
t 
eq
ui
di
sta
n
t 
fro
m
 
th
e 
he
ar
t 
an
d 
fo
rm
 
an
 
eq
ui
la
te
ra
l t
ria
ng
le
.
 
 A
xe
s 
 
Th
e 
ax
is 
of
 
le
ad
 
I 
ex
te
nd
s 
fro
m
 
sh
ou
ld
er
 
to
 
sh
ou
ld
er
, 
w
ith
 
th
e 
rig
ht
-a
rm
 e
le
ct
ro
de
 
be
in
g 
th
e 
n
eg
at
iv
e 
el
ec
tr
od
e 
an
d 
th
e 
le
ft-
ar
m
 
el
ec
tro
de
 p
os
iti
ve
.
 
Th
e 
ax
is 
o
f 
le
ad
 
II
 r
un
s 
fro
m
 t
he
 
n
eg
at
iv
e 
rig
ht
-a
rm
 e
le
ct
ro
de
 
to
 
th
e 
po
sit
iv
e 
le
ft-
le
g 
el
ec
tr
od
e.
 
Th
e 
ax
is 
o
f 
le
ad
 
III
 e
x
te
n
ds
 
fro
m
 
th
e 
ne
ga
tiv
e 
le
ft-
ar
m
 e
le
ct
ro
de
 to
 th
e 
po
sit
iv
e 
le
ft-
le
g 
el
ec
tr
o
de
.
 
 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
 
  
 
 EC
G
 G
R
ID
 
•
 
W
av
e 
fo
rm
s 
pr
od
uc
ed
 
by
 
th
e 
he
ar
t’
s 
el
ec
tr
ic
al
 
cu
rr
en
t 
ar
e 
re
co
rd
ed
 
o
n
 
gr
ap
he
d 
EC
G
 
pa
pe
r.
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
•
 
 
EC
G
 p
ap
er
 
co
n
sis
ts 
of
 
ho
riz
o
n
ta
l a
n
d 
ve
rti
ca
l l
in
es
 
fo
rm
in
g 
a 
gr
id
.
 
•
 
A
 p
ie
ce
 
o
f 
EC
G
 p
ap
er
 
is 
ca
lle
d 
an
 
EC
G
 s
tri
p 
o
r 
tr
ac
in
g.
EC
G
 p
ap
er
 i
s 
m
ad
e 
u
p 
o
f 
 
sm
al
l 
an
d 
la
rg
e 
bo
xe
s 
m
ea
su
re
d 
in
 m
ill
im
et
er
s.
 T
he
 
sm
al
le
st
 
bo
x
es
 
ar
e 
o
n
e 
m
ill
im
et
er
 w
id
e 
an
d 
1-
 m
m
 
hi
gh
.
 
•
 
Th
e 
ho
riz
o
n
ta
l a
x
is 
of
 
th
e 
EC
G
 st
rip
 re
pr
es
en
ts
 ti
m
e.
 
•
 
EC
G
 
pa
pe
r 
n
o
rm
al
ly
 r
ec
o
rd
s 
at
 a
 c
o
n
st
an
t 
sp
ee
d 
o
f  
25
 m
m
/ s
ec
. 
•
 
Ea
ch
 s
m
al
l b
lo
ck
 e
qu
al
s 
0.
04
 s
ec
on
d,
 
an
d 
fiv
e 
sm
al
l 
bl
oc
ks
 f
o
rm
 a
 la
rg
e 
bl
oc
k,
 w
hi
ch
 
eq
ua
ls 
0.
2 
se
co
n
d.
 
Th
is 
tim
e 
in
cr
em
en
t 
is 
de
te
rm
in
ed
 
by
 
m
u
lti
pl
yi
ng
 
0.
04
 se
co
n
d 
(fo
r 
o
n
e 
sm
al
l b
lo
ck
) b
y 
5,
 
th
e 
n
u
m
be
r o
f 
sm
al
l b
lo
ck
s t
ha
t c
o
m
po
se
 a
 la
rg
e 
bl
oc
k.
 
•
 
Fi
ve
 
la
rg
e 
bl
o
ck
s e
qu
al
1 
se
co
n
d 
(5 
܄
0.
2).
 
 
•
 
W
he
n
 
m
ea
su
rin
g 
o
r 
ca
lc
u
la
tin
g 
a 
pa
tie
n
t’
s 
he
ar
tr
at
e,
 
a 
6-
se
co
n
d 
str
ip
 T
he
 
ho
riz
o
n
ta
l a
x
is 
of
 
th
e 
EC
G
 s
tr
ip
 
re
pr
es
en
ts
 
tim
e.
 
Ea
ch
 c
on
sis
tin
g 
o
f 3
0 
la
rg
e 
bl
oc
ks
 
is 
u
su
al
ly
 
u
se
d.

 
Th
e 
EC
G
 
str
ip
’s
 
v
er
tic
al
 
ax
is 
m
ea
su
re
s 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
am
pl
itu
de
 
in
 m
ill
im
et
er
s 
(m
m)
 
o
r 
el
ec
tr
ic
al
 
v
o
lta
ge
 
in
 m
ill
iv
o
lts
 (m
V
). 

 
Ea
ch
 
sm
al
l b
lo
ck
 re
pr
es
en
ts
 
1 
m
m
 
o
r 
0.
1 
m
V
; 
ea
ch
 
la
rg
e 
bl
o
ck
, 5
 m
m
 
o
r 
0.
5 
m
V
.
 
 

 
To
 
de
te
rm
in
e 
th
e 
am
pl
itu
de
 
of
 
a 
w
av
e,
 
se
gm
en
t, 
o
r 
in
te
rv
al
,
 
co
u
n
t 
th
e 
n
u
m
be
r 
o
f 
sm
al
l b
lo
ck
s 
fro
m
 
th
e 
ba
se
lin
e 
to
 
th
e 
hi
gh
es
t 
o
r 
lo
w
es
t 
po
in
t 
of
 
th
e 
w
av
e,
 
se
gm
en
t, 
o
r 
in
te
rv
al
.
 
6 
2 
M
in
 
Th
e 
gr
o
u
p 
sh
ou
ld
 b
e 
ab
le
 
to
 
de
fin
e 
W
av
ef
or
m
 
W
A
V
EF
O
R
M
 ( D
ef
le
ct
io
n)
 
•
 
A
 w
av
ef
o
rm
 
o
r 
de
fle
ct
io
n
 
is 
m
ov
em
en
t 
aw
ay
 
fro
m
 
th
e 
ba
se
lin
e 
in
 
a 
po
sit
iv
e 
(up
wa
rd)
 o
r 
n
eg
at
iv
e 
(do
wn
wa
rd
) d
ire
ct
io
n.
 
•
 
W
av
ef
o
rm
s 
ar
e 
n
am
ed
 a
lp
ha
be
tic
al
ly
, b
eg
in
ni
ng
 
w
ith
 P
, Q
,R
,S,
 T
 
an
d 
U
. t
he
 
QR
S w
av
es
 
to
ge
th
er
 
m
ak
e 
u
p 
a 
co
m
pl
ex
, a
n
d 
th
e 
in
te
rv
al
 b
et
w
ee
n
 th
e 
S 
w
av
e 
an
d 
be
gi
n
n
in
g 
o
f t
he
 T
 
w
av
e 
is 
ca
lle
d 
th
e 
ST
 
se
gm
en
t. 
•
 
W
he
n
 e
le
ct
ric
al
 
ac
tiv
ity
 
is 
n
o
t d
et
ec
te
d,
 a
 
st
ra
ig
ht
 
lin
e 
is 
re
co
rd
ed
. T
hi
s l
in
e 
is 
ca
lle
d 
th
e 
ba
se
lin
e 
o
r 
Po
w
er
Po
in
t 
pr
es
en
ta
tio
n
 
Le
ct
ur
e 
cu
m
 
D
isc
u
ss
io
n
 
Li
st
en
in
g 
A
sk
in
g 
do
ub
ts 
W
ha
t i
s a
 
w
av
ef
o
rm
 in
 
EC
G
? 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
iso
el
ec
tr
ic
 
lin
e.
 
•
 
If 
th
e 
w
av
e 
o
f 
de
po
la
riz
at
io
n
 
m
o
v
es
 t
o
w
ar
d 
th
e 
po
sit
iv
e 
el
ec
tr
o
de
,
 
th
e 
w
av
ef
or
m
 
re
co
rd
ed
 
o
n
 
EC
G
 g
ra
ph
 p
ap
er
 w
ill
 
be
 
u
pr
ig
ht
.
 
If 
th
e 
w
av
e 
o
f 
de
po
la
riz
at
io
n 
m
o
v
es
 
aw
ay
 
fro
m
 
th
e 
po
sit
iv
e 
el
ec
tr
o
de
,
 
th
e 
w
av
ef
or
m
 
re
co
rd
ed
 
w
ill
 
be
 
in
v
er
te
d.
 

S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
7 
45
M
i
n
 
Th
e 
gr
o
u
p 
sh
ou
ld
 b
e 
ab
le
 
to
 
de
sc
rib
e 
th
e 
co
m
po
ne
nt
s o
f 
EC
G
 
 
  TH
E 
N
O
R
M
A
L
 
EC
G
 V
A
LU
ES
 
Th
e 
P 
w
a
v
e 
•
 
Th
e 
P 
w
av
e 
is 
th
e 
fir
st
 c
o
m
po
ne
n
t 
o
f 
a 
n
o
rm
al
 
EC
G
 
w
av
ef
o
rm
.
 
•
 
It 
re
pr
es
en
ts
 
at
ria
l 
de
po
la
riz
at
io
n—
co
nd
uc
tio
n
 o
f 
an
 
el
ec
tr
ic
al
 
im
pu
lse
 
th
ro
u
gh
 th
e 
at
ria
.
 
 
•
 
Th
e 
fir
st
 
ha
lf 
of
 
th
e 
P-
w
av
e 
is 
re
co
rd
ed
 
w
he
n
 
th
e 
el
ec
tr
ic
al
 
im
pu
lse
 
th
at
 
or
ig
in
at
ed
 i
n
 
th
e 
SA
 n
o
de
 
st
im
u
la
te
s 
th
e 
rig
ht
 a
tr
iu
m
 
an
d 
re
ac
he
s 
th
e 
A
V
 n
o
de
. 
Po
w
er
Po
in
t 
pr
es
en
ta
tio
n
 
Le
ct
ur
e 
cu
m
 
D
isc
u
ss
io
n
, 
Ex
pl
ai
ni
n
g,
 
M
ot
iv
at
in
g,
 
Cl
ar
ify
in
g 
do
ub
ts 
 
Li
st
en
in
g,
 
Ta
ki
ng
 
n
o
te
s,
 
A
sk
in
g 
do
ub
ts 
W
ha
t a
re
 
th
e 
co
m
po
ne
n
ts
 o
f 
EC
G
? 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
Th
e 
do
w
ns
lo
pe
 
of
 
th
e 
P 
w
av
e 
re
pr
es
en
t 
th
e 
st
im
u
la
tio
n
 
o
f 
le
ft 
at
riu
m
,
 
th
u
s 
P 
w
av
e 
re
pr
es
en
ts
 
at
ria
l 
de
po
la
riz
at
io
n 
an
d 
th
e 
sp
re
ad
 
o
f 
el
ec
tri
ca
l 
im
pu
lse
s 
th
ro
u
gh
ou
t t
he
 
rig
ht
 a
nd
 le
ft 
at
ria
. 
 A
 n
o
rm
a
l P
 
w
a
v
e 
ha
s 
th
e 
fo
llo
w
in
g 
ch
ar
a
ct
er
ist
ic
s:
 
lo
ca
tio
n
—
pr
ec
ed
es
 th
e 
QR
S 
co
m
pl
ex
 
am
pl
itu
de
-
 
n
o
t m
o
re
 th
an
 
2.
5 
m
m
 h
t 
du
ra
tio
n—
0.
06
 to
 0
.1
2 
se
co
n
d 
co
n
fig
u
ra
tio
n—
u
su
al
ly
 
ro
u
n
de
d 
an
d 
up
rig
ht
 
de
fle
ct
io
n 
-
 
po
sit
iv
e 
o
r 
u
pr
ig
ht
 
in
 le
ad
s 
I, 
II,
 a
V
F,
 a
n
d 
V
2 
to
 V
6;
 
u
su
al
ly
 
po
sit
iv
e 
bu
t v
ar
ia
bl
e 
in
 
le
ad
s 
II
I a
n
d 
aV
L;
 
n
eg
at
iv
e 
o
r 
in
v
er
te
d 
in
 le
ad
 a
V
R
; b
ip
ha
sic
 o
r 
v
ar
ia
bl
e 
in
 
le
ad
 V
1.
 
  
If 
th
e 
de
fle
ct
io
n
 a
n
d 
co
n
fig
u
ra
tio
n 
o
f a
 P
 w
av
e 
ar
e 
n
o
rm
al
—
 
fo
r 
ex
am
pl
e,
 
if 
th
e 
P 
w
av
e 
is 
up
rig
ht
 in
 
le
ad
 
II
 
an
d 
is 
ro
u
n
de
d 
an
d 
sm
o
o
th
—
an
d 
if 
th
e 
P 
w
av
e 
pr
ec
ed
es
 
ea
ch
 Q
R
S 
co
m
pl
ex
, 
th
en
 
th
is 
el
ec
tr
ic
al
 
im
pu
lse
 
o
rig
in
at
ed
 
in
 
th
e 
sin
o
at
ria
l 
(S
A)
 n
o
de
.
 
Th
e 
at
ria
 
st
ar
t 
to
 
co
n
tr
ac
t 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
pa
rtw
ay
 
th
ro
ug
h 
th
e 
P 
w
av
e,
 
bu
t y
o
u
 w
o
n
’t
 s
ee
 
th
is 
o
n
 th
e 
EC
G
.
 
R
em
em
be
r,
 
th
e 
EC
G
 r
ec
o
rd
s 
el
ec
tr
ic
al
 
ac
tiv
ity
 
o
n
ly
,
 
n
o
t m
ec
ha
ni
ca
l a
ct
iv
ity
 
o
r 
co
n
tr
ac
tio
n.
 
  
Th
e 
P 
w
av
e 
is 
no
rm
al
ly
 u
pr
ig
ht
 
in
 
m
o
st
 o
f 
EC
G
 
le
ad
s 
w
ith
 
2 
ex
ce
pt
io
n
s.
 
In
 
aV
R,
 
it 
is 
in
v
er
te
d 
as
 
th
e 
di
re
ct
io
n 
o
f a
tri
al
 
ac
tiv
at
io
n
 
is 
aw
ay
 
fro
m
 th
is 
le
ad
.
In
 le
ad
 
V
1,
 it
 
is 
ge
n
er
al
ly
 b
ip
ha
sic
 
(up
rig
ht
 
w
ith
 
sm
al
l t
er
m
in
al
 
de
fle
ct
io
n),
 
re
pr
es
en
tin
g 
le
ft 
at
ria
l 
ac
tiv
at
io
n 
in
 
re
v
er
se
 
di
re
ct
io
n.
 
 Th
e 
o
dd
 
Ps
 
 
Pe
ak
ed
,
 
n
o
tc
he
d,
 
o
r 
en
la
rg
ed
 
P 
w
av
es
 
m
ay
 
re
pr
es
en
t 
at
ria
l 
hy
pe
rtr
o
ph
y 
o
r 
en
la
rg
em
en
t 
as
so
ci
at
ed
 
w
ith
 
ch
ro
ni
c 
o
bs
tr
u
ct
iv
e 
pu
lm
o
n
ar
y 
di
se
as
e,
 
pu
lm
on
ar
y 
em
bo
li,
 
v
al
v
u
la
r 
di
se
as
e,
 
o
r 
he
ar
t f
ai
lu
re
.
 
  
In
v
er
te
d 
P 
w
av
es
 m
ay
 
sig
ni
fy
 
re
tr
o
gr
ad
e 
o
r 
re
v
er
se
 
co
n
du
ct
io
n
 fr
o
m
 th
e 
at
rio
v
en
tr
ic
u
la
r 
(A
V)
 
jun
ct
io
n
 
to
w
ar
d 
th
e 
at
ria
. 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
 
V
ar
yi
ng
 
P 
w
av
es
 in
di
ca
te
 
th
at
 
th
e 
im
pu
lse
 m
ay
 
be
 
co
m
in
g 
fro
m
 
di
ffe
re
n
t 
sit
es
, 
as
 
w
ith
 
a 
w
an
de
rin
g 
pa
ce
m
ak
er
 
rh
yt
hm
,
 
irr
ita
bl
e 
at
ria
l t
iss
u
e,
 o
r 
da
m
ag
e 
n
ea
r 
th
e 
SA
 n
o
de
. 
  
If 
th
e 
ec
to
pi
c 
pa
ce
m
ak
er
 i
s 
in
 
th
e 
A
V
 b
un
dl
e,
 
P 
w
av
e 
is 
in
v
er
te
d 
in
 
le
ad
 
II.
 
  
A
bs
en
t P
 w
av
es
 m
ay
 
sig
ni
fy
 
co
n
du
ct
io
n
 b
y 
a 
ro
u
te
 
o
th
er
 
th
an
 
th
e 
SA
 n
o
de
, 
as
 
w
ith
 
aju
n
ct
io
n
al
 o
r 
at
ria
l 
fib
ril
la
tio
n
 r
hy
th
m
.
 
 TH
E 
QR
S 
C
O
M
PL
EX
 
 
Th
e 
QR
S 
co
m
pl
ex
 
fo
llo
w
s 
th
e 
P 
w
av
e 
an
d 
re
pr
es
en
ts
 
de
po
la
riz
at
io
n
 
o
f 
th
e 
v
en
tr
ic
le
s. 
Im
m
ed
ia
te
ly
 
af
te
r 
th
e 
v
en
tr
ic
le
s 
de
po
la
riz
e,
 
as
 
re
pr
es
en
te
d 
by
 
th
e 
QR
S 
co
m
pl
ex
, 
th
ey
 
co
n
tr
ac
t. 
Th
at
 
co
n
tr
ac
tio
n 
eje
ct
s 
bl
oo
d 
fro
m
 
th
e 
v
en
tr
ic
le
s 
an
d 
pu
m
ps
 
it 
th
ro
ug
h 
th
e 
ar
te
rie
s,
 
cr
ea
tin
g 
a 
pu
lse
.
 
 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
 
 
 
C
H
A
R
A
C
T
ER
IS
TI
C
S 
A
 n
or
m
al
 
co
m
pl
ex
 h
as
 th
e 
fo
llo
w
in
g 
ch
ar
ac
te
ris
tic
s:
 
lo
ca
tio
n
—
fo
llo
w
s 
th
e 
PR
 
in
te
rv
al
 
am
pl
itu
de
—
5 
to
 
30
 
m
m
 h
ig
h 
bu
t d
iff
er
s 
fo
r 
ea
ch
 le
ad
 u
se
d 
du
ra
tio
n—
0.
06
 to
 
0.
10
 s
ec
o
n
d,
 
o
r 
ha
lf 
o
f t
he
 P
R 
in
te
rv
al
.
 
D
ur
at
io
n
 is
 
m
ea
su
re
d 
fro
m
 
th
e 
be
gi
n
n
in
g 
o
f t
he
 
Q 
w
av
e 
to
 
th
e 
en
d 
of
 
th
e 
S 
w
av
e 
o
r 
fro
m
 th
e 
be
gi
n
n
in
g 
o
f t
he
 
R 
w
av
e 
if 
th
e 
Q 
wa
v
e 
is 
ab
se
nt
.
 
 Co
nf
ig
u
ra
tio
n—
co
n
sis
ts 
of
 
th
e 
Q 
wa
v
e 
(th
e f
irs
t 
ne
ga
tiv
e 
de
fle
ct
io
n 
af
te
r 
th
e 
P 
w
av
e),
 th
e 
R
 w
av
e 
(th
e f
irs
t p
os
iti
ve
 
de
fle
ct
io
n 
af
te
r 
th
e 
P 
w
av
e 
o
r 
th
e 
Q 
w
av
e),
 
an
d 
th
e 
S 
w
av
e 
(th
e f
irs
t n
eg
at
iv
e 
de
fle
ct
io
n 
af
te
r 
th
e 
R
 w
av
e).
 
Y
ou
 m
ay
 
n
o
t 
al
w
ay
s 
se
e 
al
l t
hr
ee
 w
av
es
.
 
Th
e 
v
en
tr
ic
le
s 
de
po
la
riz
e 
qu
ic
kl
y,
 
m
in
im
iz
in
g 
co
n
ta
ct
 
tim
e 
be
tw
ee
n
 t
he
 s
ty
lu
s 
an
d 
th
e 
EC
G
 
pa
pe
r,
 
so
 
th
e 
QR
S 
co
m
pl
ex
 t
yp
ic
al
ly
 
ap
pe
ar
s 
th
in
n
er
 
th
an
 
o
th
er
 E
CG
 
co
m
po
ne
n
ts
.
 
It 
m
ay
 
al
so
 
lo
ok
 
di
ffe
re
n
t i
n
 
ea
ch
 
le
ad
.
 
 
  
 
 
 
 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
 
D
ep
ol
ar
iz
at
io
n
 s
pr
ea
ds
 th
ro
u
gh
 th
e 
he
ar
t 
in
 
m
an
y 
di
re
ct
io
ns
 a
t o
n
ce
,
 
bu
t t
he
 s
ha
pe
 
o
f 
QR
S 
co
m
pl
ex
 s
ho
w
s 
th
e 
av
er
ag
e 
di
re
ct
io
n 
in
 
w
hi
ch
 th
e 
w
av
e 
o
f d
ep
o
la
riz
at
io
n 
sp
re
ad
in
g 
th
ro
ug
h 
th
e 
v
en
tr
ic
le
s. 
If 
th
e 
QR
S 
co
m
pl
ex
 
is 
pr
ed
om
in
an
tly
 
u
pw
ar
d,
 o
r p
os
iti
v
e( 
R 
w
av
e 
>
 S
 
w
av
e),
 th
e 
de
po
la
riz
at
io
n 
is 
m
o
v
in
g 
to
w
ar
ds
 
th
at
 le
ad
.
 
If 
do
w
n
w
ar
d 
o
r 
n
eg
at
iv
e(S
 w
av
e 
> 
R
 w
av
e),
 t
he
 
de
po
la
riz
at
io
n
 
is 
m
o
v
in
g 
aw
ay
 
fro
m
 
th
at
 l
ea
d.
 
W
he
n
 
th
e 
de
po
la
riz
at
io
n
 
w
av
e 
is 
m
o
v
in
g 
at
 
rig
ht
 
an
gl
es
 
to
 
th
e 
le
ad
,
 
th
e 
R
 
an
d 
S 
w
av
es
 a
re
 
o
f e
qu
al
 
siz
e.
 
 •
 
de
fle
ct
io
n
—
po
sit
iv
e 
in
 le
ad
s 
I, 
II,
 
III
, a
V
L,
 
aV
F,
 
an
d 
V
4 
to
 V
6 
an
d 
ne
ga
tiv
e 
in
 
le
ad
s 
aV
R
 
an
d 
V
1 
to
 
V
3.
 
  
QR
S 
co
mp
le
x
 
re
pr
es
en
ts
 
in
tra
 
v
en
tr
ic
u
la
r 
co
n
du
ct
io
n
 
tim
e.
 
Th
at
’
s 
w
hy
 
id
en
tif
yi
ng
 
an
d 
co
rr
ec
tly
 
in
te
rp
re
tin
g 
it 
is 
so
 
cr
u
ci
al
. I
f n
o
 P
 
w
av
e 
ap
pe
ar
s 
w
ith
 th
e 
QR
S 
co
m
pl
ex
, 
th
en
 t
he
 i
m
pu
lse
 m
ay
 
ha
ve
 
o
rig
in
at
ed
 
in
 
th
e 
v
en
tr
ic
le
s,
 
in
di
ca
tin
g 
a 
v
en
tr
ic
u
la
r 
ar
rh
yt
hm
ia
.
 
 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
TH
E 
QR
S 
C
O
M
PL
EX
 
IN
 T
H
E 
V
 -L
EA
D
S 
 
Th
e 
sh
ap
e 
o
f 
th
e 
QR
S 
co
m
pl
ex
 
in
 t
he
 
ch
es
t(V
) 
le
ad
s 
is 
de
te
rm
in
ed
 
by
 
tw
o
 th
in
gs
; 
•
 
Th
e 
se
pt
um
 
be
tw
ee
n
 
th
e 
v
en
tr
ic
le
s 
is 
de
po
la
riz
ed
 
be
fo
re
 
th
e 
w
al
ls 
o
f 
th
e 
v
en
tr
ic
le
s,
 
an
d 
th
e 
de
po
la
riz
at
io
n
 w
av
e 
sp
re
ad
s 
ac
ro
ss
 t
he
 s
ep
tu
m
 f
ro
m
 
le
ft 
to
 ri
gh
t. 
•
 
In
 th
e 
n
o
rm
al
 h
ea
rt
 
th
er
e 
is 
m
o
re
 
m
u
sc
le
s 
in
 
th
e 
w
al
ls 
o
f 
th
e 
le
ft 
ve
n
tr
ic
le
 
th
an
 
in
 th
at
 
o
f t
he
 
rig
ht
 
v
en
tr
ic
le
, 
an
d 
so
 
th
e 
le
ft 
v
en
tr
ic
le
 
ex
er
ts
 m
or
e 
in
flu
en
ce
 
o
n
 
th
e 
EC
G
 p
at
te
rn
 t
ha
n
 d
oe
s 
th
e 
rig
ht
 
v
en
tr
ic
le
.
 
Le
ad
s 
V
1 
an
d 
V
2 
lo
ok
 a
t 
th
e 
rig
ht
 v
en
tr
ic
le
, l
ea
ds
 
V
3 
an
d 
V
4 
lo
o
k 
at
 
th
e 
se
pt
u
m
,
 
an
d 
le
ad
s 
V
5 
an
d 
V
6 
at
 th
e 
le
ft 
v
en
tr
ic
le
.
 
•
 
Le
ad
 
V
1 
an
d 
V
2 
lo
ok
 a
t 
th
e 
rig
ht
 
v
en
tr
ic
le
, 
le
ad
s 
V
3 
an
d 
V
4 
lo
o
k 
at
 th
e 
se
pt
u
m
,
 
an
d 
le
ad
s 
V
5 
an
d 
V
6 
at
 
th
e 
le
ft 
v
en
tr
ic
le
. 
•
 
In
 
a 
rig
ht
 
v
en
tr
ic
u
la
r 
le
ad
 th
e 
de
fle
ct
io
n
 is
 
fir
st 
u
pw
ar
d 
(R
 
w
av
e) 
as
 
th
e 
se
pt
u
m
 
is 
de
po
la
riz
ed
.
 
In
 a
 
le
ft 
v
en
tr
ic
u
la
r 
le
ad
 
th
er
e 
is 
sm
al
l 
do
w
nw
ar
d 
de
fle
ct
io
n
. 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
(se
pt
al
 Q
 
w
av
e).
 
•
 
W
he
n
 th
e 
w
ho
le
 o
f t
he
 m
yo
ca
rd
iu
m
 
is 
de
po
la
riz
ed
 th
e 
EC
G
 tr
ac
e 
re
tu
rn
s 
to
 b
as
el
in
e.
 
•
 
Th
e 
QR
S 
co
m
pl
ex
 
in
 
th
e 
he
st
 
le
ad
s 
sh
o
w
s 
a 
pr
og
re
ss
io
n
 f
ro
m
 le
ad
 
V
1,
 w
he
re
 
it 
is 
pr
ed
om
in
an
tly
 
do
w
nw
ar
d,
 t
o 
le
ad
 
V
6,
 
w
he
re
 
it 
is 
pr
ed
om
in
an
tly
 
u
pw
ar
d.
 T
he
 
‘t
ra
n
sit
io
n 
po
in
t’
, 
w
he
re
 
th
e 
R
 a
n
d 
S 
w
av
e 
ar
e 
eq
u
al
,
 
in
di
ca
te
s 
th
e 
po
sit
io
n
 
o
f 
th
e 
in
te
r 
v
en
tr
ic
u
la
r 
se
pt
um
.

 A
bn
o
rm
a
lit
ie
s-
 
QR
S 

 
D
ee
p,
 
w
id
e 
Q 
wa
v
es
 
m
ay
 
re
pr
es
en
t 
m
yo
ca
rd
ia
l 
in
fa
rc
tio
n.
 In
 th
is 
ca
se
, 
th
e 
Q-
wa
ve
 
am
pl
itu
de
 is
 2
5%
 
o
f 
th
e 
R
-w
av
e 
am
pl
itu
de
,
 
o
r 
th
e 
du
ra
tio
n 
of
 t
he
 
Q 
w
av
e 
is 
0.
04
 se
co
nd
 o
r 
m
o
re
. 

 
A
 n
o
tc
he
d 
R
 w
av
e 
m
ay
 
sig
n
ify
 
a 
bu
nd
le
-b
ra
n
ch
 b
lo
ck
. 

 
A
 w
id
en
ed
 Q
R
S 
co
m
pl
ex
 (g
rea
ter
 t
ha
n
 
0.
12
 s
ec
o
n
d) 
m
ay
 
sig
n
ify
 
a 
v
en
tr
ic
u
la
r 
co
n
du
ct
io
n 
de
la
y.
 
A
 m
iss
in
g 
QR
S 
co
m
pl
ex
 m
ay
 
in
di
ca
te
 
A
V
 b
lo
ck
 o
r 
v
en
tr
ic
u
la
r 
st
an
ds
til
l. 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
TH
E 
PR
 
IN
T
ER
V
A
L 
•
 
Th
e 
PR
 
in
te
rv
al
 tr
ac
ks
 th
e 
at
ria
l i
m
pu
lse
 
fro
m
 
th
e 
at
ria
 th
ro
ug
h 
th
e 
A
V
 n
od
e,
 
bu
nd
le
 o
f H
is,
 
an
d 
rig
ht
 
an
d 
le
ft 
bu
nd
le
 b
ra
nc
he
s.
 
•
 
W
he
n
 e
v
al
u
at
in
g 
a 
PR
 in
te
rv
al
, l
oo
k 
es
pe
ci
al
ly
 
at
 
its
 d
u
ra
tio
n
. 
•
 
Ch
an
ge
s 
in
 t
he
 
PR
 
in
te
rv
al
 i
n
di
ca
te
 
an
 
al
te
re
d 
im
pu
lse
 f
o
rm
at
io
n
 o
r 
a 
co
n
du
ct
io
n
 
de
la
y,
 
as
 
se
en
 
in
 
A
V
 b
lo
ck
. 
  
A
 
n
o
rm
a
l 
PR
 
in
te
rv
al
 
ha
s 
th
e 
fo
llo
w
in
g 
ch
ar
a
ct
er
ist
ic
s 
(am
pl
itu
de
,
 
co
n
fig
u
ra
tio
n
, 
an
d 
de
fle
ct
io
n 
ar
en
’
t m
ea
su
re
d):
 
•
 
lo
ca
tio
n
—
fro
m
 th
e 
be
gi
n
n
in
g 
of
 
th
e 
P 
w
av
e 
to
 
th
e 
be
gi
n
n
in
g 
of
 
th
e 
QR
S 
co
m
pl
ex
 
•
 
du
ra
tio
n
—
0.
12
 to
 
0.
20
 se
co
n
d.

 Th
e 
sh
o
rt
 a
nd
 lo
n
g 
P-
R
 
in
te
rv
a
l 
•
 
Sh
or
t P
R
 in
te
rv
al
s 
(le
ss 
th
an
 0
.1
2 
se
co
n
d) 
ind
ic
at
e 
th
at
 
th
e 
im
pu
lse
 
o
rig
in
at
ed
 s
o
m
ew
he
re
 o
th
er
 
th
an
 
th
e 
SA
 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
n
o
de
.
 
Th
is 
va
ria
tio
n 
is 
as
so
ci
at
ed
 w
ith
 
jun
ct
io
na
l 
ar
rh
yt
hm
ia
s 
an
d 
pr
ee
xc
ita
tio
n 
sy
n
dr
om
es
. 
 
•
 
Pr
ol
o
n
ge
d 
PR
 in
te
rv
al
s 
(gr
ea
te
r 
th
an
 
0.
20
 se
co
n
d) 
m
ay
 
re
pr
es
en
t 
a 
co
n
du
ct
io
n
 
de
la
y 
th
ro
u
gh
 th
e 
at
ria
 
o
r 
A
V
 
jun
ct
io
n
 
du
e 
to
 
di
go
x
in
 t
ox
ic
ity
 
o
r 
he
ar
t 
bl
o
ck
—
slo
w
in
g 
re
la
te
d 
to
 
isc
he
m
ia
 
or
 
co
nd
uc
tio
n 
tis
su
e 
di
se
as
e.
 
 TH
E 
ST
 
SE
G
M
EN
T 
•
 
Th
e 
ST
 
se
gm
en
t 
re
pr
es
en
ts
 t
he
 
en
d 
o
f 
ve
n
tr
ic
u
la
r 
co
n
du
ct
io
n 
or
 d
ep
ol
ar
iz
at
io
n 
an
d 
th
e 
be
gi
n
n
in
g 
o
f 
v
en
tr
ic
u
la
r 
re
co
v
er
y 
o
r 
re
po
la
riz
at
io
n
. 
•
 
Th
e 
po
in
t t
ha
t m
ar
ks
 
th
e 
en
d 
of
 
th
e 
QR
S c
om
pl
ex
 a
nd
 
th
e 
be
gi
n
n
in
g 
o
f 
th
e 
ST
 
se
gm
en
t 
is 
kn
ow
n 
as
 
th
e 
J 
po
in
t (
ST
 
jun
ct
io
n).

 N
or
m
a
l S
T 
 
A
 
no
rm
al
 
ST
 
se
gm
en
t 
ha
s 
th
e 
fo
llo
w
in
g 
ch
ar
ac
te
ris
tic
s 
(am
pli
tu
de
, 
du
ra
tio
n,
 
an
d 
co
n
fig
u
ra
tio
n
 
ar
en
’
t o
bs
er
v
ed
): 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
 
N
or
m
al
 
ST
 
se
gm
en
t 
be
gi
ns
 
at
 
th
e 
iso
el
ec
tr
ic
 li
n
e,
 
ex
te
n
ds
 fr
o
m
 
th
e 
en
d 
of
 
th
e 
S 
w
av
e,
 
an
d 
cu
rv
es
 
gr
ad
ua
lly
 
u
pw
ar
ds
 to
 th
e 
be
gi
n
n
in
g 
of
 
th
e 
T 
w
av
e.
 
•
 
lo
ca
tio
n
—
ex
te
n
ds
 fr
o
m
 
th
e 
S 
w
av
e 
to
 
th
e 
be
gi
n
n
in
g 
o
f 
th
e 
T 
w
av
e 
•
 
de
fle
ct
io
n
—
u
su
al
ly
 
iso
el
ec
tr
ic
 
(ne
ith
er
 
po
sit
iv
e 
n
o
r 
n
eg
at
iv
e);
 
m
ay
 v
ar
y 
fro
m
 
–
0.
5 
to
 
+
1 
m
m
 
in
 
so
m
e 
pr
ec
o
rd
ia
l l
ea
ds
. 
 A
BN
O
R
M
A
L 
ST
 
 
A
 
ch
an
ge
 
in
 
th
e 
ST
 
se
gm
en
t 
m
ay
 
in
di
ca
te
 
m
yo
ca
rd
ia
l d
am
ag
e.
 
 
A
n 
ST
 
se
gm
en
t 
m
ay
 
be
co
m
e 
ei
th
er
 
el
ev
at
ed
 o
r 
de
pr
es
se
d.
 
 ST
-
se
gm
en
t d
ep
re
ss
io
n
 
 
A
n 
ST
 
se
gm
en
t 
is 
co
n
sid
er
ed
 
de
pr
es
se
d 
w
he
n 
it’
s 
0.
5 
m
m
 
o
r 
m
o
re
 b
el
o
w
 th
e 
ba
se
lin
e.
 
 
A
 d
ep
re
ss
ed
 S
T 
se
gm
en
t 
m
ay
 
in
di
ca
te
 
m
yo
ca
rd
ia
l 
isc
he
m
ia
 o
r 
di
go
x
in
 to
x
ic
ity
.
 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
ST
-
se
gm
en
t e
le
v
a
tio
n
 
 
A
n 
ST
 
se
gm
en
t 
is 
co
ns
id
er
ed
 e
le
v
at
ed
 w
he
n
 
it’
s 
1 
m
m
 
o
r 
m
o
re
 a
bo
ve
 
th
e 
ba
se
lin
e.
 
 
A
n 
el
ev
at
ed
 
ST
 
se
gm
en
t 
m
ay
 
in
di
ca
te
 
m
yo
ca
rd
ia
l 
in
jur
y.
 
 
TH
E 
T 
W
A
V
E 
 
Th
e 
T 
w
av
e 
re
pr
es
en
ts
 
v
en
tr
ic
u
la
r 
re
co
v
er
y 
o
r 
re
po
la
riz
at
io
n
.
 
 
N
or
m
a
l 
T 
w
a
v
es
 
ha
ve
 
th
e 
fo
llo
w
in
g 
ch
ar
ac
te
ris
tic
s:
 
•
 
lo
ca
tio
n
—
fo
llo
w
s 
th
e 
S 
w
av
e 
•
 
am
pl
itu
de
—
0.
5 
m
m
 
in
 le
ad
s 
I, 
II
, a
n
d 
III
 
an
d 
up
 to
 
10
 
m
m
 
in
 th
e 
pr
ec
o
rd
ia
l l
ea
ds
 
•
 
co
n
fig
ur
at
io
n
—
ty
pi
ca
lly
 
ro
u
n
d 
an
d 
sm
oo
th
 
•
 
de
fle
ct
io
n—
us
ua
lly
 
u
pr
ig
ht
 in
 le
ad
s 
I, 
II,
 
an
d 
V
3 
to
 
V
6;
 in
ve
rt
ed
 
in
 
le
ad
 a
V
R;
 v
ar
ia
bl
e 
in
 
al
l o
th
er
 
le
ad
s.
 
 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
W
hy
 is
 th
at
 
T 
so
 b
u
m
py
? 
 
Th
e 
T 
w
av
e’
s 
pe
ak
 
re
pr
es
en
ts
 
th
e 
re
la
tiv
e 
re
fra
ct
o
ry
 
pe
rio
d 
of
 
v
en
tr
ic
u
la
r 
re
po
la
riz
at
io
n
,
 
a 
pe
rio
d 
du
rin
g 
w
hi
ch
 c
el
ls 
ar
e 
es
pe
ci
al
ly
 v
u
ln
er
ab
le
 
to
 
ex
tr
a 
st
im
u
li.
 
B
um
ps
 
in
 
a 
T 
w
av
e 
m
ay
 
in
di
ca
te
 th
at
 
a 
P 
w
av
e 
is 
hi
dd
en
 in
 it
.
 
If 
a 
P 
w
av
e 
is 
hi
dd
en
, 
at
ria
l d
ep
o
la
riz
at
io
n 
ha
s o
cc
u
rr
ed
, t
he
 im
pu
lse
 h
av
in
g 
o
rig
in
at
ed
 
at
 
a 
sit
e 
ab
ov
e 
th
e 
v
en
tr
ic
le
s. 
 Ta
ll,
 
in
v
er
te
d,
 o
r 
po
in
ty
 
Ts
 
•
 
Ta
ll,
 
pe
ak
ed
, o
r 
te
n
te
d 
T 
w
av
es
 
in
di
ca
te
 
m
yo
ca
rd
ia
l 
in
jur
y 
o
r 
hy
pe
rk
al
em
ia
.
 
•
 
In
ve
rte
d 
T 
w
av
es
 
in
 le
ad
s 
I, 
II,
 o
r V
3 
th
ro
u
gh
 V
6 
m
ay
 
re
pr
es
en
t m
yo
ca
rd
ia
l i
sc
he
m
ia
. 
•
 
H
ea
v
ily
 
n
o
tc
he
d 
or
 p
oi
nt
ed
 T
 
w
av
es
 in
 a
n
 
ad
u
lt 
m
ay
 
m
ea
n
 
pe
ric
ar
di
tis
.
 
 TH
E 
QT
 
IN
TE
R
V
A
L 
 
Th
e 
QT
 
in
te
rv
al
 
m
ea
su
re
s 
v
en
tr
ic
u
la
r 
de
po
la
riz
at
io
n 
an
d 
re
po
la
riz
at
io
n
. 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
 
Th
e 
le
ng
th
 
o
f 
th
e 
QT
 
in
te
rv
al
 v
ar
ie
s 
ac
co
rd
in
g 
to
 
he
ar
t 
ra
te
.
 
Th
e 
fa
st
er
 t
he
 h
ea
rt
 r
at
e,
 
th
e 
sh
or
te
r 
th
e 
QT
 
in
te
rv
al
.
 
 
 
W
he
n
 c
he
ck
in
g 
th
e 
QT
 
in
te
rv
al
,
 
lo
o
k 
cl
os
el
y 
at
 
th
e 
du
ra
tio
n.
 
 A
 n
o
rm
a
l Q
T 
int
er
v
a
l h
as
 
th
e 
fo
llo
w
in
g:
 
•
 
lo
ca
tio
n
—
ex
te
n
ds
 f
ro
m
 
th
e 
be
gi
n
n
in
g 
o
f 
th
e 
QR
S 
co
m
pl
ex
 to
 th
e 
en
d 
of
 
th
e 
T 
w
av
e 
•
 
du
ra
tio
n
—
v
ar
ie
s 
ac
co
rd
in
g 
to
 
ag
e,
 
se
x
, 
an
d 
he
ar
t 
ra
te
; 
u
su
al
ly
 
la
st
s 
fro
m
 
0.
36
 t
o 
0.
44
 s
ec
on
d;
 s
ho
ul
dn
’
t 
be
 
gr
ea
te
r 
th
an
 
ha
lf 
th
e 
di
st
an
ce
 
be
tw
ee
n
 
co
n
se
cu
tiv
e 
R
 
w
av
es
 
w
he
n 
th
e 
rh
yt
hm
 
is 
re
gu
la
r. 
 Th
e 
im
po
rt
a
n
ce
 
o
f Q
T 
•
 
Th
e 
QT
 
in
te
rv
al
 
sh
ow
s 
th
e 
tim
e 
n
ee
de
d 
fo
r 
th
e 
v
en
tr
ic
u
la
r 
de
po
la
riz
at
io
n-
re
po
la
riz
at
io
n 
cy
cl
e.
 
A
n 
ab
no
rm
al
ity
 
in
 
du
ra
tio
n 
m
ay
 
in
di
ca
te
 
m
yo
ca
rd
ia
l 
pr
ob
le
m
s.
 
Pr
o
lo
n
ge
d 
QT
 in
te
rv
al
s 
in
di
ca
te
 
•
 
th
at
 th
e 
re
la
tiv
e 
re
fra
ct
or
y 
pe
rio
d 
is 
lo
n
ge
r.
 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
•
 
A
 p
ro
lo
ng
ed
 Q
T 
int
er
v
al
 
in
cr
ea
se
s 
th
e 
ris
k 
o
f 
a 
lif
e-
th
re
at
en
in
g 
ar
rh
yt
hm
ia
 
kn
o
w
n
 
as
 to
rs
ad
es
 
de
 
po
in
te
s.
 
•
 
Th
is 
va
ria
tio
n 
is 
al
so
 
as
so
ci
at
ed
 
w
ith
 
ce
rt
ai
n
 
m
ed
ic
at
io
ns
 su
ch
 
as
 
Cl
as
s 
IA
 a
n
tia
rr
hy
th
m
ic
s.
 
•
 
Pr
ol
o
n
ge
d 
QT
 
sy
n
dr
o
m
e 
is 
a 
co
n
ge
n
ita
l 
co
n
du
ct
io
ns
ys
te
m
 
de
fe
ct
 p
re
se
n
t 
in
 
ce
rt
ai
n
 
fa
m
ili
es
.
 
Sh
or
t Q
T 
in
te
rv
al
s 
m
ay
 
re
su
lt 
fro
m
 d
ig
o
x
in
 to
xi
ci
ty
 
o
r 
hy
pe
rc
al
ce
m
ia
. 
 TH
E 
U
 W
A
V
E 
 
Th
e 
U
 w
av
e 
re
pr
es
en
ts
 t
he
 r
ec
o
v
er
y 
pe
rio
d 
o
f t
he
 
Pu
rk
in
je 
o
r 
v
en
tr
ic
u
la
r 
co
n
du
ct
io
n
 f
ib
er
s.
 I
t 
isn
’t 
pr
es
en
t 
o
n
 e
v
er
y 
rh
yt
hm
 st
rip
. 
 
Th
e 
co
n
fig
ur
at
io
n 
is 
th
e 
m
o
st
 
im
po
rta
n
t 
ch
ar
ac
te
ris
tic
 
o
f t
he
 U
 w
av
e.
 
 A
 n
or
m
a
l U
 w
a
v
e 
ha
s 
th
e 
fo
llo
w
in
g 
ch
ar
ac
te
ris
tic
s:
 
•
 
lo
ca
tio
n
—
fo
llo
w
s 
th
e 
T 
w
av
e 
•
 
co
n
fig
ur
at
io
n
—
ty
pi
ca
lly
 
u
pr
ig
ht
 a
n
d 
ro
u
n
de
d 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
•
 
de
fle
ct
io
n—
up
rig
ht
. 
Th
e 
U
 
w
av
e 
m
ay
 
n
o
t a
pp
ea
r 
o
n
 a
n
 E
CG
.  
A
 p
ro
m
in
en
t U
 w
av
e 
m
ay
 
be
 d
ue
 
to
 
•
 
Ce
n
tr
al
 n
er
vo
u
s 
sy
st
em
 
di
se
as
e 
•
 
H
yp
er
ca
lc
em
ia
 
•
 
hy
po
ka
le
m
ia
, 
 
•
 
M
ed
ic
at
io
n
s 
lik
e 
am
io
da
ro
n
e 
di
gi
ta
lis
, 
pr
o
ca
in
am
id
e,
 
qu
in
id
in
e,
 
di
go
x
in
 to
xi
ci
ty
 
•
 
H
yp
er
th
yr
o
id
ism
 
8 
45
M
i
n
 
Th
e 
gr
o
u
p 
sh
ou
ld
 a
bl
e 
to
 
ex
pl
ai
n
 th
e 
st
ep
s 
o
f E
CG
 
in
te
rp
re
ta
tio
n
 
IN
E
R
PR
ET
IN
G
 
EC
G
 
8-
ST
EP
 M
ET
H
O
D
 
 
In
te
rp
re
tin
g 
a 
rh
yt
hm
 s
tr
ip
 i
s 
a 
sk
ill
 
de
v
el
op
ed
 
th
ro
u
gh
 
pr
ac
tic
e.
 
R
hy
th
m
 
st
rip
 
an
al
ys
is 
re
qu
ire
s 
a 
se
qu
en
tia
l 
an
d 
sy
st
em
at
ic
 a
pp
ro
ac
h 
su
ch
 a
s 
th
at
 
w
hi
ch
 
em
pl
o
ys
 
th
e 
ei
gh
t s
te
p.
 
 ST
EP
 
1:
 
D
ET
ER
M
IN
E 
TH
E 
R
H
Y
TH
M
 
•
 
To
 
de
te
rm
in
e 
th
e 
he
ar
t’
s 
at
ria
l 
an
d 
ve
n
tr
ic
u
la
r 
rh
yt
hm
s, 
u
se
 e
ith
er
 th
e 
pa
pe
r-a
n
d-
pe
n
ci
l m
et
ho
d 
o
r 
th
e 
Po
w
er
Po
in
t 
pr
es
en
ta
tio
n
 
 
EC
G
 
st
rip
s, 
W
or
ks
he
et
s 
 
Le
ct
ur
e 
cu
m
 
D
isc
u
ss
io
n
, 
Ex
pl
ai
ni
n
g,
 
M
ot
iv
at
in
g,
 
Cl
ar
ify
in
g 
do
ub
ts 
 
Li
st
en
in
g,
 
Ta
ki
n
g 
n
o
te
s 
, 
A
sk
in
g 
do
ub
ts 
W
ha
t a
re
 
th
e 
st
ep
s i
n
v
o
lv
ed
 
in
 E
CG
 
in
te
rp
re
ta
tio
n
? 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
ca
lip
er
 m
et
ho
d.
 
 
•
 
Fo
r 
at
ria
l 
rh
yt
hm
,
 
m
ea
su
re
 
th
e 
P-
P 
in
te
rv
al
s—
th
e 
in
te
rv
al
s 
be
tw
ee
n
 
co
n
se
cu
tiv
e 
P 
w
av
es
. 
Th
es
e 
in
te
rv
al
s 
sh
ou
ld
 
oc
cu
r 
re
gu
la
rly
 
w
ith
 
on
ly
 
sm
al
l 
v
ar
ia
tio
ns
 a
ss
oc
ia
te
d 
w
ith
 re
sp
ira
tio
ns
.
 
Th
en
 
co
m
pa
re
 
th
e 
P-
P 
in
te
rv
al
s 
in
 
se
v
er
al
 c
yc
le
s.
 
  
Co
n
sis
te
nt
ly
 
sim
ila
r 
P-
P 
in
te
rv
al
s 
in
di
ca
te
 r
eg
u
la
r 
at
ria
l 
rh
yt
hm
; 
di
ss
im
ila
r 
P-
P 
in
te
rv
al
s 
in
di
ca
te
 
irr
eg
u
la
r 
at
ria
l 
rh
yt
hm
.
 
To
 
de
te
rm
in
e 
th
e 
v
en
tr
ic
u
la
r 
rh
yt
hm
, 
m
ea
su
re
 th
e 
in
te
rv
al
s 
be
tw
ee
n
 tw
o 
co
ns
ec
u
tiv
e 
R 
w
av
es
 in
 
th
e 
QR
S c
o
m
pl
ex
es
. 
If 
an
 R
 w
av
e 
isn
’t
 
pr
es
en
t, 
us
e 
th
e 
Q 
w
av
e 
o
f 
co
n
se
cu
tiv
e 
QR
S 
co
mp
le
x
es
. 
Th
e 
R
-R
 in
te
rv
al
s 
sh
ou
ld
 o
cc
u
r 
re
gu
la
rly
.
 
Th
en
 
co
m
pa
re
 
R
-R
 i
nt
er
v
al
s 
in
 
se
v
er
al
 c
yc
le
s.
 
A
s w
ith
 
at
ria
l r
hy
th
m
s,
 
co
n
sis
te
n
tly
 
sim
ila
r 
in
te
rv
al
s 
m
ea
n
 a
 r
eg
u
la
r 
rh
yt
hm
; d
iss
im
ila
r 
in
te
rv
al
s 
po
in
t 
to
 a
n 
irr
eg
u
la
r 
rh
yt
hm
.
 
 
 
 
M
E
TH
O
D
S 
O
F 
M
EA
SU
R
IN
G
 
R
H
Y
T
H
M
 
 
Ca
n
 u
se
 t
he
 p
ap
er
-a
n
d-
pe
n
ci
l o
r 
ca
lip
er
 
m
et
ho
d 
to
 
de
te
rm
in
e 
at
ria
l o
r 
v
en
tr
ic
u
la
r 
rh
yt
hm
.
 
 
 
 
 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
Pa
pe
r 
a
n
d-
pe
n
ci
l m
et
ho
d 
Pl
ac
e 
th
e 
EC
G
 s
tr
ip
 o
n 
a 
fla
t 
su
rfa
ce
. 
Th
en
 p
os
iti
on
 
th
e 
st
ra
ig
ht
 e
dg
e 
o
f 
a 
pi
ec
e 
o
f 
pa
pe
r 
al
on
g 
th
e 
st
rip
’s
 
ba
se
lin
e.
 
M
ov
e 
th
e 
pa
pe
r 
u
p 
sli
gh
tly
 
so
 
th
e 
st
ra
ig
ht
 e
dg
e 
is 
ne
ar
 
th
e 
pe
ak
 o
f 
th
e 
R
 w
av
e.
 
W
ith
 a
 p
en
ci
l, 
m
ar
k 
th
e 
pa
pe
r 
at
 
th
e 
R
 w
av
es
 
o
f t
w
o
 c
o
n
se
cu
tiv
e 
QR
S c
o
m
pl
ex
es
.
 
Th
is 
is 
th
e 
R
-R
 in
te
rv
al
.
 
  
N
ex
t, 
m
o
v
e 
th
e 
pa
pe
r 
ac
ro
ss
 th
e 
st
rip
, a
lig
n
in
g 
th
e 
tw
o 
m
ar
ks
 w
ith
 s
u
cc
ee
di
n
g 
R-
R 
in
te
rv
al
s.
 I
f t
he
 d
ist
an
ce
 
fo
r e
ac
h 
R-
R 
in
te
rv
al
 
is 
th
e 
sa
m
e,
 
th
e 
v
en
tr
ic
u
la
r 
rh
yt
hm
 
is 
re
gu
la
r.
 
If 
th
e 
di
st
an
ce
 
v
ar
ie
s,
 
th
e 
rh
yt
hm
 
is 
irr
eg
ul
ar
.
 
U
se
 
th
e 
sa
m
e 
m
et
ho
d 
to
 
m
ea
su
re
 th
e 
di
sta
nc
e 
be
tw
ee
n
 th
e 
P 
w
av
es
 
(th
e 
P-
P 
in
te
rv
al
) a
n
d 
de
te
rm
in
e 
w
he
th
er
 
th
e 
at
ria
l r
hy
th
m
 
is 
re
gu
la
r 
o
r 
irr
eg
ul
ar
.
 
 C
al
ip
er
 m
et
ho
d 
 
W
ith
 
th
e 
EC
G
 o
n
 a
 
fla
t s
u
rfa
ce
,
 
pl
ac
e 
o
n
e 
po
in
t o
f 
th
e 
ca
lip
er
 
o
n
 
th
e 
pe
ak
 o
f 
th
e 
fir
st
 
R
 w
av
e 
o
f 
tw
o 
co
n
se
cu
tiv
e 
QR
S 
co
m
pl
ex
es
.
 
Th
en
 
ad
jus
t th
e 
ca
lip
er
 
le
gs
 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
so
 
th
e 
o
th
er
 p
oi
nt
 is
 o
n 
th
e 
pe
ak
 
o
f t
he
 n
ex
t R
 w
av
e.
 
Th
is 
di
sta
n
ce
 
is 
th
e 
R
-
R
 in
te
rv
al
.
 
N
ow
 p
iv
o
t 
th
e 
fir
st
 p
oi
n
t 
of
 
th
e 
ca
lip
er
 t
o
w
ar
d 
th
e 
th
ird
 R
 w
av
e 
an
d 
no
te
 
w
he
th
er
 it
 
fa
lls
 
o
n
 
th
e 
pe
ak
 o
f 
th
at
 w
av
e.
 
Ch
ec
k 
su
cc
ee
di
n
g 
R-
R
 
in
te
rv
al
s 
in
 t
he
 
sa
m
e 
w
ay
.
 
If 
th
ey
’
re
 
al
l 
th
e 
sa
m
e,
 
th
e 
v
en
tr
ic
u
la
r 
rh
yt
hm
 
is 
re
gu
la
r.
 
If 
th
ey
 
v
ar
y,
 
th
e 
rh
yt
hm
 is
 
irr
eg
u
la
r.
 
U
se
 
th
e 
sa
m
e 
m
et
ho
d 
to
 
m
ea
su
re
 
th
e 
P-
P 
in
te
rv
al
s 
to
 d
et
er
m
in
e 
w
he
th
er
 
th
e 
at
ria
l r
hy
th
m
 
is 
re
gu
la
r 
o
r 
irr
eg
u
la
r.
 
 ST
EP
 
2:
 
D
E
TE
R
M
IN
E 
TH
E 
R
A
TE
 
•
 
10
-
tim
es
 
m
et
ho
d 
 
Th
e 
ea
sie
st 
w
ay
 t
o
 
ca
lc
u
la
te
 
he
ar
t 
ra
te
 
is 
th
e 
10
-
tim
es
 
m
et
ho
d,
 e
sp
ec
ia
lly
 
if 
th
e 
rh
yt
hm
 i
s 
irr
eg
ul
ar
.
 
To
 
fig
u
re
 t
he
 a
tr
ia
l 
ra
te
, 
ob
ta
in
 
a 
6-
se
co
n
d 
str
ip
, 
co
u
n
t 
th
e 
n
u
m
be
r 
of
 
P 
w
av
es
, 
an
d 
m
u
lti
pl
y 
by
 
10
. 
Te
n
 6
-s
ec
o
n
d 
st
rip
s 
re
pr
es
en
t 
1 
m
in
u
te
.
 
Ca
lc
u
la
te
 
v
en
tr
ic
u
la
r 
ra
te
 
th
e 
sa
m
e 
w
ay
, u
sin
g 
th
e 
R
 
w
av
es
. O
r 
 
Co
u
n
t 
th
e 
n
u
m
be
r 
o
f 
QR
S 
co
m
pl
ex
es
 in
 o
ne
 s
ix
-
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
se
co
n
d 
in
te
rv
al
.
 
Th
en
 
m
u
lti
pl
y 
th
is 
nu
m
be
r 
by
 
10
 w
ill
 
gi
v
e 
th
e 
n
o
 o
f Q
R
S 
co
m
pl
ex
es
 
in
 s
ix
ty
 
se
co
n
ds
,
 
w
hi
ch
 is
 
th
e 
ap
pr
ox
im
at
e 
he
ar
t r
at
e.
 
 
•
 
1,
50
0 
m
et
ho
d 
 
If 
th
e 
he
ar
t 
rh
yt
hm
 
is 
re
gu
la
r,
 
u
se
 
th
e 
1,
50
0 
m
et
ho
d 
—
 
so
 
n
am
ed
 
be
ca
u
se
 
1,
50
0 
sm
al
l 
sq
ua
re
s 
re
pr
es
en
t 
1 
m
in
ut
e.
(E
CG
 
pa
pe
r 
m
o
v
es
 
by
 
25
 
sm
al
l 
sq
ua
re
s 
in
 o
n
e 
se
co
n
d.
ie
,
 
25
 
x
 6
0 
=
 
15
00
 sm
al
l s
qu
ar
es
 
in
 
60
 s
ec
o
n
ds
 o
r 
o
n
e 
m
in
u
te
.) 
Co
un
t 
th
e 
sm
al
l 
sq
ua
re
s 
be
tw
ee
n
 id
en
tic
al
 
po
in
ts
 
o
n
 t
w
o 
co
n
se
cu
tiv
e 
P 
w
av
es
 
an
d 
th
en
 
di
v
id
e 
1,
50
0 
by
 
th
at
 n
um
be
r t
o
 
ge
t t
he
 a
tr
ia
l r
at
e.
 
To
 
o
bt
ai
n 
th
e 
v
en
tr
ic
ul
ar
 ra
te
,
 
u
se
 th
e 
sa
m
e 
m
et
ho
d 
w
ith
 
tw
o 
co
n
se
cu
tiv
e 
R
 w
av
es
. 
 
 •
 
Se
qu
en
ce
 
m
et
ho
d 
 
Th
e 
th
ird
 m
et
ho
d 
o
f 
es
tim
at
in
g 
he
ar
t 
ra
te
 
is 
th
e 
se
qu
en
ce
 
m
et
ho
d,
 
w
hi
ch
 r
eq
ui
re
s 
th
at
 y
ou
 m
em
or
iz
e 
a 
se
qu
en
ce
 
o
f n
u
m
be
rs
. 
To
 
ge
t t
he
 a
tr
ia
l r
at
e,
 
fin
d 
a 
P 
w
av
e 
th
at
 
pe
ak
s 
on
 a
 h
ea
vy
 b
la
ck
 li
n
e 
an
d 
as
sig
n
 
th
e 
fo
llo
w
in
g 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
n
u
m
be
rs
 to
 th
e 
ne
xt
 s
ix
 h
ea
v
y 
bl
ac
k 
lin
es
: 
30
0,
 
15
0,
 
10
0,
 
75
, 
60
, 
an
d 
50
. 
Th
en
 
fin
d 
th
e 
n
ex
t 
P 
w
av
e 
pe
ak
 
an
d 
es
tim
at
e 
th
e 
at
ria
l r
at
e,
 
ba
se
d 
on
 th
e 
nu
m
be
r 
as
sig
n
ed
 
to
 
th
e 
n
ea
re
st
 h
ea
v
y 
bl
ac
k 
lin
e.
 
Es
tim
at
e 
th
e 
v
en
tr
ic
ul
ar
 r
at
e 
th
e 
sa
m
e 
w
ay
,
 
u
sin
g 
th
e 
R
 w
av
e.
 
 
ST
EP
 
3:
 
EV
A
LU
A
TE
 T
H
E 
P 
W
A
V
E 
•
A
re
 
P 
w
av
es
 p
re
se
n
t?
 
•
D
o 
th
ey
 
al
l h
av
e 
n
o
rm
al
 c
on
fig
u
ra
tio
ns
? 
 
•
D
o
 
th
ey
 
al
l h
av
e 
a 
sim
ila
r 
siz
e 
an
d 
sh
ap
e?
 
 
•
Is
 
th
er
e 
o
n
e 
P 
w
av
e 
fo
r e
v
er
y 
QR
S c
o
m
pl
ex
? 
 
ST
EP
 
4:
 
D
ET
ER
M
IN
E 
TH
E 
D
U
R
A
TI
O
N
 O
F 
T
H
E 
PR
 
IN
TE
R
V
A
L 
 
To
 
m
ea
su
re
 
th
e 
PR
 
in
te
rv
al
,
 
co
u
n
t 
th
e 
sm
al
l 
sq
ua
re
s 
be
tw
ee
n
 
th
e 
st
ar
t o
f t
he
 P
 
w
av
e 
an
d 
th
e 
sta
rt
 o
f t
he
 
QR
S 
co
mp
le
x
; 
th
en
 
m
u
lti
pl
y 
th
e 
n
u
m
be
r 
of
 
sq
u
ar
es
 
by
 
0.
04
se
co
n
d.
 
 
Ch
ec
k 
w
he
th
er
 th
e 
du
ra
tio
n 
is 
n
o
rm
al
 0
.
12
 to
 0
.2
0 
se
co
n
d.
 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
ST
EP
 
5:
 
D
ET
ER
M
IN
E 
TH
E 
D
U
R
A
TI
O
N
 O
F 
T
H
E 
QR
S C
O
M
PL
EX
 
 
W
he
n
 
de
te
rm
in
in
g 
QR
S 
du
ra
tio
n
, 
be
 
su
re
 
to
 
m
ea
su
re
 s
tr
ai
gh
t a
cr
o
ss
 
fro
m
 th
e 
en
d 
of
 
th
e 
PR
 in
te
rv
al
 to
 
th
e 
en
d 
o
f t
he
 S
 
w
av
e,
 
n
o
t ju
st
 to
 th
e 
pe
ak
. 
  
R
em
em
be
r,
 
th
e 
QR
S 
ha
s 
no
 
ho
riz
on
ta
l 
co
m
po
ne
n
ts
. 
To
 
ca
lc
u
la
te
 
du
ra
tio
n,
 
co
u
n
t 
th
e 
n
u
m
be
r 
o
f 
sm
al
l s
qu
ar
es
 b
et
w
ee
n
 t
he
 
be
gi
n
n
in
g 
an
d 
en
d 
o
f t
he
 Q
RS
 
co
m
pl
ex
 a
n
d 
m
u
lti
pl
y 
th
is 
n
u
m
be
r 
by
 
0.
04
 se
co
n
d.
  
 Th
en
 c
he
ck
: 
 
•
Is
 
th
e 
du
ra
tio
n
 a
 
n
o
rm
al
 
0.
06
 to
 0
.1
0 
se
co
n
d?
 
 
•
A
re
 a
ll 
QR
S 
co
m
pl
ex
es
 
th
e 
sa
m
e 
siz
e 
an
d 
sh
ap
e?
 
•
D
oe
s 
a 
QR
S c
o
m
pl
ex
 a
pp
ea
r 
af
te
r 
ev
er
y 
P 
w
av
e?
 
 ST
EP
 
6:
 
EV
A
LU
A
TE
 T
H
E 
T 
W
A
V
ES
 
 
Ex
am
in
e 
th
e 
st
rip
 fo
r T
 
w
av
es
. 
 
 
Th
en
 c
he
ck
: 
•
A
re
 T
 
w
av
es
 
pr
es
en
t?
 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
•
D
o
 
th
ey
 
al
l h
av
e 
a 
n
o
rm
al
 
sh
ap
e?
 
•
D
o 
th
ey
 
al
l h
av
e 
a 
n
o
rm
al
 a
m
pl
itu
de
? 
•
D
o 
th
ey
 
al
l h
av
e 
th
e 
sa
m
e 
am
pl
itu
de
? 
•
D
o 
th
e 
T 
w
av
es
 h
av
e 
th
e 
sa
m
e 
de
fle
ct
io
n
 a
s 
th
e 
QR
S c
om
pl
ex
es
? 
 
ST
EP
 
7:
 
D
ET
ER
M
IN
E 
TH
E 
D
U
R
A
TI
O
N
 O
F 
T
H
E 
QT
 
IN
TE
R
V
A
L 
 
Co
u
n
t 
th
e 
n
u
m
be
r 
o
f 
sm
al
l 
sq
ua
re
s 
be
tw
ee
n
 t
he
 
be
gi
nn
in
g 
o
f t
he
 
QR
S c
o
m
pl
ex
 a
n
d 
th
e 
en
d 
of
 
th
e 
T 
w
av
e,
 
w
he
re
 
th
e 
T 
w
av
e 
re
tu
rn
s 
to
 
th
e 
ba
se
lin
e.
 
M
ul
tip
ly
 
th
is 
n
u
m
be
r b
y 
0.
04
 se
co
n
d.
 
 
Ch
ec
k 
is 
th
e 
du
ra
tio
n 
a 
n
o
rm
al
 0
.3
6 
to
 
0.
44
 se
co
n
d?
 
 C
or
re
ct
in
g 
th
e 
QT
 
in
te
rv
a
l 
•
 
Th
e 
QT
 
in
te
rv
al
 is
 
af
fe
ct
ed
 b
y 
th
e 
pa
tie
n
t’
s 
he
ar
t 
ra
te
.
 
A
s 
th
e 
he
ar
t r
at
e 
in
cr
ea
se
s,
 th
e 
QT
 
in
te
rv
al
 
de
cr
ea
se
s;
 
as
 t
he
 h
ea
rt 
ra
te
 
de
cr
ea
se
s,
 
th
e 
QT
 
in
te
rv
al
 
in
cr
ea
se
s.
 
Fo
r 
th
is 
re
as
o
n
, 
ev
al
u
at
in
g 
th
e 
QT
 
in
te
rv
al
 b
as
ed
 o
n 
a 
st
an
da
rd
 
he
ar
t 
ra
te
 
o
f 
60
 i
s 
re
co
m
m
en
de
d.
 
Th
is 
co
rr
ec
te
d 
QT
 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
in
te
rv
al
 
is 
kn
ow
n
 
as
 
QT
c. 
•
 
Th
e 
fo
llo
w
in
g 
fo
rm
u
la
 
is 
us
ed
 t
o 
de
te
rm
in
e 
th
e 
QT
c:
 QT
 
in
te
rv
al
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
R
-R
 in
te
rv
al
 
in
 
se
co
n
ds
 
•
 
Th
e 
n
o
rm
al
 Q
Tc
 
fo
r 
w
o
m
en
 
is 
le
ss
 
th
an
 
0.
46
 
se
co
n
d 
an
d 
fo
r 
m
en
 is
 le
ss
 
th
an
 0
.4
5 
se
co
n
d.
 
 
•
 
W
he
n
 t
he
 
QT
c i
s 
lo
n
ge
r 
th
an
 
0.
50
 s
ec
o
n
d 
in
 m
en
 
o
r 
w
o
m
en
, 
to
rs
ad
es
 d
e 
po
in
te
s 
is 
m
o
re
 li
ke
ly
 to
 
de
v
el
op
. 
  
ST
EP
 
8:
 E
V
A
LU
A
TE
 A
N
Y
 O
TH
ER
 C
O
M
PO
N
EN
T
S 
 
Ch
ec
k 
fo
r 
ec
to
pi
c 
be
a
ts
 
an
d 
ot
he
r 
ab
no
rm
al
iti
es
.
 
A
lso
 c
he
ck
 t
he
 S
T
 
se
gm
en
t 
fo
r 
ab
no
rm
al
iti
es
,
 
an
d 
lo
o
k 
fo
r 
th
e 
pr
es
en
ce
 
o
f a
 
U
 
w
a
v
e.
 
 
 
In
te
rp
re
t 
th
em
 
by
 
n
am
in
g 
th
e 
rh
yt
hm
 
str
ip
 
ac
co
rd
in
g 
to
 o
ne
 o
r a
ll 
of
 
th
es
e 
fin
di
ng
s:
 
•
 
o
rig
in
 
o
f 
th
e 
rh
yt
hm
 (
for
 e
x
am
pl
e,
 s
in
us
 
n
o
de
, 
at
ria
, 
A
V
 n
od
e,
 
o
r 
v
en
tr
ic
le
s) 
•
 
ra
te
 
ch
ar
ac
te
ris
tic
s 
(fo
r 
ex
am
pl
e,
 
br
ad
yc
ar
di
a 
o
r 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
ta
ch
yc
ar
di
a)r
hy
th
m
 
ab
no
rm
al
iti
es
 
(fo
r 
ex
am
pl
e,
 
flu
tte
r, 
fib
ril
la
tio
n
, 
he
ar
t b
lo
ck
, e
sc
ap
e 
rh
yt
hm
, o
r 
o
th
er
 a
rrh
yt
hm
ia
s).
 
9                 
10
 
m
in
 
               
Th
e 
gr
o
u
p 
sh
ou
ld
 b
e 
ab
le
 
to
 
de
sc
rib
e 
th
e 
ch
ar
ac
te
ris
tic
s 
o
f 
N
or
m
al
 
Si
n
u
s 
R
hy
th
m
 
           
N
O
R
M
A
L 
SI
N
U
S 
R
H
Y
TH
M
 
C
ha
ra
ct
er
ist
ic
s o
f n
o
rm
a
l s
in
u
s 
rh
yt
hm
: 
•
 
R
eg
ul
ar
 
rh
yt
hm
 
•
 
N
or
m
al
 
ra
te
 
•
 
A
 P
 
w
av
e 
fo
r 
ev
er
y 
QR
S 
co
m
pl
ex
; 
al
l 
P 
w
av
es
 
sim
ila
r 
in
 
siz
e 
an
d 
sh
ap
e 
•
 
A
ll 
QR
S 
co
m
pl
ex
es
 
sim
ila
r 
in
 si
ze
 
an
d 
sh
ap
e 
•
 
N
or
m
al
 
PR
 
an
d 
QT
 
in
te
rv
al
s 
•
 
N
or
m
al
 
(up
rig
ht
 a
n
d 
ro
u
n
d) 
T 
w
av
es
.
 
•
 
P 
w
av
es
 a
re
 
ro
u
n
de
d,
 
sm
o
o
th
, a
n
d 
u
pr
ig
ht
 
in
 le
ad
 
II
,
 
sig
n
al
in
g 
th
at
 a
 s
in
us
 
im
pu
lse
 h
as
 
re
ac
he
d 
th
e 
at
ria
.
 
•
 
Th
e 
PR
 in
te
rv
al
 
is 
n
o
rm
al
 
(0.
12
 t
o 
0.
20
 
se
co
n
d),
 
in
di
ca
tin
g 
th
at
 
th
e 
im
pu
lse
 
is 
fo
llo
w
in
g 
n
o
rm
al
 
co
n
du
ct
io
n
 
pa
th
w
ay
s.
 
•
 
Th
e 
QR
S 
co
m
pl
ex
 is
 o
f n
o
rm
al
 d
ur
at
io
n
 (l
ess
 
th
an
 
0.
12
 
se
co
n
d),
 
re
pr
es
en
tin
g 
n
o
rm
al
 
v
en
tr
ic
u
la
r 
Po
w
er
Po
in
t 
pr
es
en
ta
tio
n
 
               
Le
ct
ur
e 
cu
m
 
D
isc
u
ss
io
n
, 
Ex
pl
ai
ni
n
g,
 
Cl
ar
ify
in
g 
do
ub
ts 
            
Li
st
en
in
g 
                
W
ha
t a
re
 
th
e 
ch
ar
ac
te
ris
tic
s 
o
f n
o
rm
al
 
 
sin
us
 rh
yt
hm
? 
             
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
       10
 
            
       10
 
m
in
 
           
       
Th
e 
gr
o
u
p 
sh
ou
ld
 b
e 
ab
le
 
to
 
en
u
m
er
at
e 
th
e 
n
o
rm
al
 
m
ea
su
re
m
en
ts
 o
f 
EC
G
 
co
m
po
ne
nt
s 
      
im
pu
lse
 c
o
n
du
ct
io
n 
an
d 
re
co
v
er
y.
 
•
 
Th
e 
T 
w
av
e 
is 
up
rig
ht
 
in
 
le
ad
 I
I, 
co
n
fir
m
in
g 
th
at
 
n
o
rm
al
 
re
po
la
riz
at
io
n
 h
as
 
ta
ke
n
 p
la
ce
. 
•
 
Th
e 
QT
 in
ter
v
al
 
is 
w
ith
in
 n
or
m
al
 
lim
its
 (0
.36
 to
 
0.
44
 se
co
nd
). 
•
 
N
o 
ec
to
pi
c 
or
 a
be
rr
an
t b
ea
ts
 o
cc
u
r.
 
 R
H
Y
TH
M
 
ST
R
IP
 
IN
T
ER
PR
ET
A
TI
O
N
 R
EV
IE
W
 
N
or
m
a
l P
 
w
a
v
e 
•
 
Lo
ca
tio
n
—
be
fo
re
 
th
e 
QR
S 
co
m
pl
ex
 
•
 
A
m
pl
itu
de
—
2 
to
 
3 
m
m
 
hi
gh
 
•
 
D
ur
at
io
n
—
0.
06
 
to
 
0.
12
 se
co
n
d 
•
 
Co
n
fig
u
ra
tio
n
—
u
su
al
ly
 
ro
u
n
de
d 
an
d 
u
pr
ig
ht
 
•
 
D
ef
le
ct
io
n
—
po
sit
iv
e 
o
r 
u
pr
ig
ht
 in
 
le
ad
s I
, I
I, 
aV
F,
 
an
d 
V
2 
to
 V
6;
 u
su
al
ly
 
po
sit
iv
e 
bu
t 
m
ay
 
v
ar
y 
in
 
le
ad
s 
II
I 
an
d 
aV
L;
 
n
eg
at
iv
e 
o
r 
in
ve
rt
ed
 
in
 l
ea
d 
aV
R
; b
ip
ha
sic
 o
r 
v
ar
ia
bl
e 
in
 
le
ad
 V
1 
 
N
or
m
a
l P
R
 in
te
rv
a
l 
•
 
Lo
ca
tio
n
—
fro
m
 th
e 
be
gi
n
n
in
g 
o
f t
he
 P
 w
av
e 
to
 th
e 
       
Po
w
er
Po
in
t 
pr
es
en
ta
tio
n
 
           
       
Le
ct
ur
e 
cu
m
 
D
isc
u
ss
io
n
, 
Ex
pl
ai
ni
n
g,
 
Cl
ar
ify
in
g 
do
ub
ts 
        
       
Li
st
en
in
g,
 
Ta
ki
ng
 
n
o
te
s,
 
A
sk
in
g 
do
u
bt
 
          
       
W
ha
t a
re
 
th
e 
ch
ar
ac
te
ris
tic
s 
o
f p
 w
av
e?
 
          
S.
N
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Ti
m
e 
Sp
ec
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c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
                    
                    
                    
be
gi
n
n
in
g 
of
 
th
e 
QR
S 
co
m
pl
ex
 
•
 
D
ur
at
io
n
—
0.
12
 
to
 
0.
20
 se
co
n
d 
 N
or
m
a
l Q
R
S 
co
m
pl
ex
 
•
 
Lo
ca
tio
n
—
fo
llo
w
s 
th
e 
PR
 
in
te
rv
al
 
•
 
A
m
pl
itu
de
—
5 
to
 3
0 
m
m
 
hi
gh
 
bu
t d
iff
er
s 
fo
r 
ea
ch
 
le
ad
 
u
se
d 
•
 
D
ur
at
io
n
—
0.
06
 
to
 
0.
10
 s
ec
o
n
d,
 
o
r 
ha
lf 
th
e 
PR
 
in
te
rv
al
 
•
 
Co
n
fig
u
ra
tio
n
—
co
n
sis
ts
 
o
f 
th
e 
Q 
w
av
e,
 
th
e 
R
 
w
av
e,
 
an
d 
th
e 
S 
w
av
e 
•
 
D
ef
le
ct
io
n
—
po
sit
iv
e 
in
 
le
ad
s 
I, 
II
, I
II
, a
V
L,
 
aV
F,
 
an
d 
V
4 
to
 
V
6 
an
d 
n
eg
at
iv
e 
in
 le
ad
s 
aV
R 
an
d 
V
1 
to
 
V
3 
 N
o
rm
a
l S
T 
se
gm
en
t 
•
 
Lo
ca
tio
n
—
fro
m
 th
e 
S 
w
av
e 
to
 th
e 
be
gi
nn
in
g 
o
f t
he
 
T 
w
av
e 
•
 
D
ef
le
ct
io
n
—
u
su
al
ly
 
iso
el
ec
tr
ic
; 
m
ay
 v
ar
y 
fro
m
 
–
 
0.
5 
to
 +
 
1 
m
m
 
in
 
so
m
e 
pr
ec
o
rd
ia
l l
ea
ds

                    
                    
                    
                    
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
                    
                    
                    
N
or
m
a
l T
 w
a
v
e 
•
 
Lo
ca
tio
n
—
af
te
r t
he
 
S 
w
av
e 
•
 
A
m
pl
itu
de
—
0.
5 
m
m
 in
 
le
ad
s 
I, 
II,
 
an
d 
III
 a
n
d 
u
p 
to
 
10
 
m
m
 
in
 th
e 
pr
ec
o
rd
ia
l l
ea
ds
 
•
 
Co
n
fig
u
ra
tio
n
—
ty
pi
ca
lly
 
ro
u
n
d 
an
d 
sm
o
o
th
 
•
 
D
ef
le
ct
io
n
—
u
su
al
ly
 
u
pr
ig
ht
 in
 
le
ad
s 
I, 
II
,
 
an
d 
V
3 
to
 
V
6;
 in
ve
rt
ed
 
in
 
le
ad
 a
V
R;
 v
ar
ia
bl
e 
in
 
al
l o
th
er
 
le
ad
s 
 N
or
m
a
l Q
T 
in
te
rv
a
l 
•
 
Lo
ca
tio
n
—
fro
m
 
th
e 
be
gi
n
n
in
g 
o
f 
th
e 
QR
S 
co
m
pl
ex
 to
 th
e 
en
d 
o
f t
he
 
T 
w
av
e 
•
 
D
ur
at
io
n
—
v
ar
ie
s;
 u
su
al
ly
 
la
sts
 
fro
m
 
0.
36
 
to
 0
.4
4 
se
co
n
d.
 
 N
or
m
a
l U
 w
a
v
e 
•
 
Lo
ca
tio
n
—
af
te
r T
 w
av
e 
•
 
Co
n
fig
u
ra
tio
n
—
ty
pi
ca
lly
 
u
pr
ig
ht
 a
nd
 ro
un
de
d 
•
 
D
ef
le
ct
io
n
—
u
pr
ig
ht
. 
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m
e 
Sp
ec
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c 
O
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C
o
n
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n
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A
.V
 
A
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n
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A
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a
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20
 
m
in
 
 
Th
e 
gr
o
u
p 
sh
ou
ld
 b
e 
ab
le
 
to
 
ex
pl
ai
n 
nu
rs
e’
s 
re
sp
on
sib
ili
ty
 
in
 
o
bt
ai
ni
n
g 
12
-
Le
ad
 E
CG
 
             
O
BT
A
IN
IN
G
 
A
 
12
-
LE
A
D
 
EC
G
- 
N
U
R
SE
’S
 
R
E
SP
O
N
SI
BI
LI
TY
 
To
 
o
bt
ai
n 
th
e 
EC
G
,  
•
 
ga
th
er
 
th
e 
ap
pr
op
ria
te
 su
pp
lie
s 
•
 
ex
pl
ai
n 
th
e 
pr
oc
ed
ur
e t
o
 
th
e 
pa
tie
nt
 
•
 
at
ta
ch
 th
e e
le
ct
ro
de
s 
pr
op
er
ly
 
•
 
kn
o
w
 h
ow
 to
 u
se
 
an
 
EC
G
 m
ac
hi
ne
 
•
 
in
te
rp
re
t t
he
 
re
co
rd
in
gs
.
 
 
Pr
ep
a
ri
n
g 
fo
r 
th
e 
re
co
rd
in
g 
 
Fi
rs
t, 
ga
th
er
 
al
l 
th
e 
n
ec
es
sa
ry
 
su
pp
lie
s,
 
in
cl
u
di
ng
 
th
e 
EC
G
 m
ac
hi
ne
,
 
re
co
rd
in
g 
pa
pe
r,
 
el
ec
tr
o
de
s, 
an
d 
ga
u
ze
 
pa
ds
.
 
Ta
ke
 
th
em
 t
o 
th
e 
pa
tie
nt
’s
 b
ed
sid
e.
 
Th
en
 
pe
rfo
rm
 
th
es
e 
ac
tio
ns
. 
 
Ex
pl
ai
n
 th
e 
pr
o
ce
du
re
 
 
Te
ll 
th
e 
pa
tie
n
t t
ha
t t
he
 
pr
ac
tit
io
n
er
 
ha
s 
o
rd
er
ed
 
an
 
EC
G
,
 
an
d 
ex
pl
ai
n
 th
e 
pr
oc
ed
ur
e. 
 
Em
ph
as
iz
e 
th
at
 th
e 
te
st
 
ta
ke
s 
o
n
ly
 
a 
fe
w
 
m
in
ut
es
 
an
d 
th
at
 it
’
s 
a 
sa
fe
 
an
d 
pa
in
le
ss
 
w
ay
 
to
 
ev
al
u
at
e 
ca
rd
ia
c 
Po
w
er
po
in
t 
pr
es
en
ta
tio
n
 
Le
ct
ur
e 
cu
m
 
D
isc
u
ss
io
n
, 
Ex
pl
ai
ni
n
g,
 
Cl
ar
ify
in
g 
do
ub
ts 
Li
st
en
in
g,
 
Ta
ki
ng
 
n
o
te
s,
 
A
sk
in
g 
do
u
bt
 
 
W
ha
t a
re
 
th
e 
n
u
rs
es
 
re
sp
on
sib
ili
tie
s 
in
 
o
bt
ai
ni
n
g 
12
-L
ea
d 
EC
G
? 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
fu
n
ct
io
n.
 
 
A
ns
w
er
 
th
e 
pa
tie
nt
’
s 
qu
es
tio
ns
,
 
an
d 
of
fe
r 
re
as
su
ra
n
ce
 
.
 
 
Pr
ep
ar
in
g 
hi
m
 
w
el
l 
he
lp
s 
al
le
v
ia
te
 
an
x
ie
ty
 
an
d 
pr
om
o
te
 c
oo
pe
ra
tio
n.
 
 
Ex
pl
ai
n
 th
e 
pr
o
ce
du
re
 
 
A
sk
 t
he
 p
at
ie
n
t 
to
 
lie
 i
n 
a 
su
pi
n
e 
po
sit
io
n 
in
 
th
e 
ce
n
te
r 
o
f 
th
e 
be
d 
w
ith
 h
is 
ar
m
s 
at
 
hi
s 
sid
es
.
 
If 
he
 
ca
n
’t
 
to
le
ra
te
 l
yi
ng
 
fla
t, 
ra
ise
 
th
e 
he
ad
 o
f 
th
e 
be
d 
to
 s
em
i-
Fo
w
le
r’s
 
po
sit
io
n.
 
En
su
re
 
pr
iv
ac
y,
 
an
d 
ex
po
se
 
th
e 
pa
tie
n
t’
s 
ar
m
s,
 
le
gs
,
 
an
d 
ch
es
t, 
dr
ap
in
g 
hi
m
 
fo
r 
co
m
fo
rt
. 
 Se
le
ct
 
th
e 
el
ec
tr
o
de
 
sit
es
 
 
Se
le
ct
 th
e 
ar
ea
s 
w
he
re
 
yo
u
’ll
 
at
ta
ch
 th
e 
el
ec
tro
de
s.
 
Ch
oo
se
 s
po
ts 
th
at
 
ar
e 
fla
t 
an
d 
fle
sh
y,
 n
ot
 
m
u
sc
u
la
r 
o
r 
bo
ny
.
 
Cl
ip
 
th
e 
ar
ea
 
if 
it’
s 
ex
ce
ss
iv
el
y 
ha
iry
.
 
Cl
ea
n
 e
x
ce
ss
 
o
il 
o
r 
o
th
er
 s
u
bs
ta
n
ce
s 
fro
m
 t
he
 s
ki
n 
to
 
en
ha
n
ce
 
el
ec
tr
od
e 
co
n
ta
ct
. 
Th
e 
be
tte
r 
th
e 
el
ec
tr
od
e 
co
n
ta
ct
, 
th
e 
be
tte
r 
th
e 
re
co
rd
in
g.
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m
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C
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A
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A
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s 
Te
ac
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n
g 
A
ct
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Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
M
ak
e 
th
e 
re
co
rd
in
g 
 
Th
e 
12
-le
ad
 
EC
G
 o
ffe
rs
 
12
 
di
ffe
re
n
t 
vi
ew
s 
o
f 
th
e 
he
ar
t. 
To
 
he
lp
 
en
su
re
 
an
 
ac
cu
ra
te
 
re
co
rd
in
g—
th
e 
el
ec
tr
o
de
s 
m
u
st
 
be
 
ap
pl
ie
d 
co
rr
ec
tly
.
 
 
In
ac
cu
ra
te
 
pl
ac
em
en
t 
o
f 
an
 
el
ec
tr
o
de
 
by
 
gr
ea
te
r 
th
an
 
5/
8_
 (1
.
5 
cm
) f
ro
m
 
its
 st
an
da
rd
iz
ed
 
po
sit
io
n 
m
ay
 
le
ad
 
to
 
in
ac
cu
ra
te
 
w
av
ef
or
m
s 
an
d 
an
 
in
co
rr
ec
t 
EC
G
 
in
te
rp
re
ta
tio
n.
 
 
Th
e 
12
-le
ad
 E
CG
 
re
qu
ire
s 
fo
u
r 
el
ec
tro
de
s 
on
 th
e 
lim
bs
 a
n
d 
six
 a
cr
o
ss
 th
e 
fro
n
t o
f t
he
 c
he
st 
w
al
l. 
 Li
m
b 
le
a
d 
 
To
 
re
co
rd
 th
e 
bi
po
la
r 
lim
b 
le
ad
s 
I, 
II,
 
an
d 
III
 a
n
d 
th
e 
u
n
ip
ol
ar
 
lim
b 
le
ad
s 
aV
R,
 
aV
L,
 
an
d 
aV
F,
 
pl
ac
e 
el
ec
tr
od
es
 
o
n
 b
o
th
 o
f t
he
 p
at
ie
nt
’
s 
ar
m
s 
an
d 
o
n
 h
is 
le
ft 
le
g.
 
Th
e 
rig
ht
 le
g 
al
so
 re
ce
iv
es
 a
n
 
el
ec
tr
o
de
,
 
bu
t t
ha
t e
le
ct
ro
de
 
ac
ts
 
as
 
a 
gr
o
u
n
d 
an
d 
do
es
n’
t c
on
tr
ib
ut
e 
to
 
th
e 
w
av
ef
o
rm
. 
Ea
ch
 e
le
ct
ro
de
 
is 
co
lo
u
r 
co
de
d.
 
  
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
Le
ad
s 
pl
a
ce
m
en
t 
 
To
 
re
co
rd
 t
he
 
six
 
pr
ec
o
rd
ia
l 
le
ad
s 
(V
1 
thr
ou
gh
 
V
6),
 
po
sit
io
n
 
th
e 
el
ec
tro
de
s 
on
 s
pe
ci
fic
 
ar
ea
s 
o
f 
th
e 
an
te
rio
r 
ch
es
t 
w
al
l. 
 
If 
th
ey
’re
 
pl
ac
ed
 to
o
 lo
w
, 
th
e 
EC
G
 
tr
ac
in
g 
w
ill
 
be
 in
ac
cu
ra
te
.
 
•
 
Pl
ac
e 
le
ad
 
V
1 
o
v
er
 
th
e 
fo
u
rt
h 
in
te
rc
o
st
al
 s
pa
ce
 a
t 
th
e 
rig
ht
 s
te
rn
a 
bo
rd
er
. 
To
 
fin
d 
th
e 
sp
ac
e,
 
lo
ca
te
 
th
e 
st
er
n
al
 n
o
tc
h 
at
 
th
e 
se
co
n
d 
rib
 a
n
d 
fe
el
 y
o
u
r 
w
ay
 
do
w
n 
al
o
n
g 
th
e 
st
er
n
al
 b
or
de
r u
nt
il 
yo
u
 r
ea
ch
 
th
e 
fo
ur
th
 
in
te
rc
o
st
al
 
sp
ac
e.
 
•
 
Pl
ac
e 
le
ad
 V
2 
jus
t o
pp
o
sit
e 
V
1,
 
o
v
er
 
th
e 
fo
ur
th
 
in
te
rc
o
st
al
 sp
ac
e 
at
 
th
e 
le
ft 
st
er
na
l b
or
de
r.
 
•
 
Pl
ac
e 
le
ad
 
V
3 
m
id
w
ay
 
be
tw
ee
n
 V
2 
an
d 
V
4.
 
•
 
Pl
ac
e 
le
ad
 V
4 
ov
er
 
th
e 
fif
th
 in
te
rc
o
st
al
 
sp
ac
e 
at
 th
e 
le
ft 
m
id
cl
av
ic
u
la
r 
lin
e.
 
•
 
Pl
ac
e 
le
ad
 V
5 
ov
er
 
th
e 
fif
th
 in
te
rc
o
st
al
 
sp
ac
e 
at
 th
e 
le
ft 
an
te
rio
r 
ax
ill
ar
y 
lin
e.
 
•
 
Pl
ac
e 
le
ad
 V
6 
ov
er
 
th
e 
fif
th
 in
te
rc
o
st
al
 
sp
ac
e 
at
 th
e 
le
ft 
m
id
ax
ill
ar
y 
lin
e.
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Le
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A
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Ev
al
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tio
n
 
Le
ad
s 
o
n
 
th
e 
ba
ck
 
 
B
ec
au
se
 
o
f 
lu
ng
 a
nd
 
m
u
sc
le
 
ba
rri
er
s,
 
th
e 
us
u
al
 
ch
es
t 
le
ad
s 
ca
n
’t
 “
se
e”
 
th
e 
he
ar
t’s
 
po
ste
rio
r 
su
rfa
ce
 
to
 
re
co
rd
 m
yo
ca
rd
ia
l d
am
ag
e 
th
er
e.
 
  
Th
re
e 
po
ste
rio
r 
le
ad
s 
to
 
th
e 
12
-le
ad
 E
CG
: 
le
ad
s 
V
7,
 V
8,
 
an
d 
V
9.
 T
he
se
 le
ad
s 
ar
e 
pl
ac
ed
 o
pp
os
ite
 a
n
te
rio
r 
le
ad
s 
V
4,
 
V
5,
 
an
d 
V
6,
 
o
n
 
th
e 
le
ft 
sid
e 
o
f 
th
e 
pa
tie
n
t’
s 
ba
ck
,
 
fo
llo
w
in
g 
th
e 
sa
m
e 
ho
riz
on
ta
l l
in
e.
 
  
O
n 
ra
re
 o
cc
as
io
n
s,
 
a 
pr
ac
tit
io
n
er
 
m
ay
 
re
qu
es
t 
rig
ht
-
sid
ed
 
po
st
er
io
r 
le
ad
s.
 
Th
es
e 
le
ad
s 
ar
e 
la
be
le
d 
V
7R
,
 
V
8R
, 
an
d 
V
9R
 
an
d 
ar
e 
pl
ac
ed
 
o
n
 t
he
 
rig
ht
 s
id
e 
of
 
th
e 
pa
tie
n
t’
s 
ba
ck
.
 
Th
ei
r 
pl
ac
em
en
t 
is 
a 
m
irr
o
r 
im
ag
e 
o
f 
th
e 
el
ec
tr
od
es
 
o
n
 
th
e 
le
ft 
sid
e 
o
f 
th
e 
ba
ck
. T
hi
s 
ty
pe
 o
f 
EC
G
 
pr
ov
id
es
 
in
fo
rm
at
io
n 
on
 
th
e 
rig
ht
 
po
ste
rio
r 
ar
ea
 
o
f 
th
e 
he
ar
t. 
 C
he
ck
in
g 
o
u
t t
he
 
ri
gh
t c
he
st
 
 
Th
e 
u
su
al
 
12
-le
ad
 
EC
G
 
ev
al
ua
te
s 
o
n
ly
 
th
e 
le
ft 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
v
en
tr
ic
le
. 
If 
th
e 
rig
ht
 v
en
tr
ic
le
 n
ee
ds
 
to
 b
e 
as
se
ss
ed
 f
or
 
da
m
ag
e 
o
r 
dy
sf
u
n
ct
io
n
,
 
th
e 
pr
ac
tit
io
n
er
 m
ay
 
o
rd
er
 a
 
rig
ht
 
ch
es
t 
le
ad
 
EC
G
. F
o
r 
ex
am
pl
e,
 
a 
pa
tie
n
t 
w
ith
 
an
 
in
fe
rio
r 
w
al
l M
I m
ig
ht
 
ha
v
e 
a 
rig
ht
 
ch
es
t–
le
ad
 
EC
G
 
to
 
ru
le
 
  
O
ut
 
rig
ht
 v
en
tr
ic
u
la
r 
in
v
o
lv
em
en
t. 
W
ith
 
th
is 
ty
pe
 
o
f 
EC
G
,
 
th
e 
six
 
le
ad
s 
ar
e 
pl
ac
ed
 
o
n
 
th
e 
rig
ht
 
sid
e 
o
f 
th
e 
ch
es
t 
in
 
a 
m
irr
o
r 
im
ag
e 
o
f 
th
e 
sta
n
da
rd
 p
re
co
rd
ia
l 
le
ad
 
pl
ac
em
en
t. 
El
ec
tr
od
es
 s
ta
rt
 a
t 
th
e 
le
ft 
st
er
na
l 
bo
rd
er
 a
n
d 
sw
in
g 
do
w
n 
un
de
r 
th
e 
rig
ht
 
br
ea
st
 a
re
a.
 
 EC
G
 m
a
ch
in
e 
 
M
ac
hi
ne
s 
co
m
e 
in
 
tw
o
 
ty
pe
s:
 
•
 
M
ul
tic
ha
n
n
el
 re
co
rd
er
s 
•
 
Si
n
gl
e-
ch
an
n
el
 re
co
rd
er
s.
 
sin
gl
e-
ch
an
ne
l r
ec
o
rd
er
s 
ar
e 
ra
re
ly
 
u
se
d 
 M
U
LT
IC
H
A
N
N
EL
 R
EC
O
R
D
ER
 
 
A
tta
ch
 
al
l e
le
ct
ro
de
s 
to
 th
e 
pa
tie
nt
 
at
 
o
n
ce
 
an
d 
th
e 
m
ac
hi
n
e 
pr
in
ts 
a 
sim
u
lta
n
eo
u
s 
v
ie
w
 
o
f a
ll 
le
ad
s. 
 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
St
ep
s:
 
•
 
Pl
u
g 
th
e 
co
rd
 o
f t
he
 
EC
G
 m
ac
hi
n
e 
in
to
 a
 g
ro
u
n
de
d 
o
u
tle
t. 
If 
th
e 
m
ac
hi
ne
 
o
pe
ra
te
s 
o
n
 
a 
ch
ar
ge
d 
ba
tte
ry
,
 
it 
m
ay
 n
o
t n
ee
d 
to
 
be
 p
lu
gg
ed
 in
. 
•
 
En
te
r 
th
e 
pa
tie
n
t’
s 
id
en
tif
ic
at
io
n 
da
ta
 
as
 
pr
om
pt
ed
 
by
 
th
e 
EC
G
 
m
ac
hi
n
e.
 
•
 
Pr
ep
ar
e 
th
e 
pa
tie
n
t’
s 
sk
in
,
 
an
d 
th
en
 
pl
ac
e 
th
e 
el
ec
tr
od
es
 o
n
 th
e 
pa
tie
nt
’s
 
ch
es
t, 
ar
m
s,
 
an
d 
le
gs
.
 
•
 
M
ak
e 
su
re
 
al
l l
ea
ds
 ar
e 
se
cu
re
ly
 
at
ta
ch
ed
.
 
•
 
In
st
ru
ct
 
th
e 
pa
tie
n
t 
to
 
re
la
x,
 
lie
 
st
ill
,
 
an
d 
br
ea
th
e 
n
o
rm
al
ly
.
 
A
sk
 h
im
 n
o
t t
o
 
ta
lk
 
du
rin
g 
th
e 
re
co
rd
in
g 
to
 
pr
ev
en
t d
ist
or
tio
n
 o
f t
he
 E
CG
 tr
ac
in
g.
 
•
 
V
er
ify
 
th
at
 t
he
 E
CG
 p
ap
er
 
sp
ee
d 
se
le
ct
or
 
is 
se
t 
to
 
25
 
m
m
/se
co
nd
. 
If 
n
ec
es
sa
ry
,
 
ca
lib
ra
te
 
o
r 
st
an
da
rd
iz
e 
th
e 
m
ac
hi
n
e 
ac
co
rd
in
g 
to
 
th
e 
m
an
u
fa
ct
u
re
r’
s 
in
str
u
ct
io
n
s.
 
•
 
Pr
es
s 
th
e 
ap
pr
op
ria
te
 
bu
tto
n
 t
o 
re
co
rd
 
th
e 
EC
G
. I
f 
yo
u’
re
 p
er
fo
rm
in
g 
a 
rig
ht
 
ch
es
t–
le
ad
 
EC
G
, s
el
ec
t 
th
e 
ap
pr
op
ria
te
 
bu
tto
n 
fo
r 
re
co
rd
in
g 
o
r 
n
o
te
 it
 
o
n
 
th
e 
EC
G
 h
ar
dc
o
py
.
 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
•
 
O
bs
er
v
e 
th
e 
qu
al
ity
 
o
f 
th
e 
tra
ci
ng
.
 
W
he
n
 
th
e 
m
ac
hi
ne
 
fin
ish
es
 
th
e 
re
co
rd
in
g,
 
tu
rn
 it
 
o
ff.
 
 
R
em
o
v
e 
th
e 
el
ec
tr
o
de
s 
an
d,
 if
 
n
ec
es
sa
ry
,
 
cl
ea
n
 
th
e 
pa
tie
n
t’
s 
sk
in
.
 
If 
th
e 
EC
G
 
m
ac
hi
n
e 
yo
u
'r
e 
u
sin
g 
al
so
 
tr
an
sm
its
 a
 
co
py
 
to
 
a 
ce
n
tr
al
 
m
o
n
ito
rin
g 
ar
ea
,
 
m
ak
e 
su
re
 
th
e 
co
py
 
ha
s b
ee
n
 tr
an
sm
itt
ed
.
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2M
in
 
 
C
O
N
D
U
C
TI
O
N
 
A
BN
O
R
M
A
LI
TI
ES
-
 
A
R
R
H
Y
TH
M
IA
S 
 
A
rrh
yt
hm
ia
s 
(al
so
 
ca
lle
d 
dy
sr
hy
th
m
ia
s) 
ar
e 
ab
no
rm
al
 h
ea
rtb
ea
ts
 
u
su
al
ly
 
ca
u
se
d 
by
 
an
 e
le
ct
ric
al
 
"
sh
or
t 
ci
rc
u
it"
 
in
 
th
e 
he
ar
t. 
Th
e 
he
ar
t n
o
rm
al
ly
 
be
at
s 
in
 
a 
co
n
sis
te
nt
 
pa
tte
rn
,
 
bu
t a
n
 a
rr
hy
th
m
ia
 
ca
n
 
ca
u
se
 it
 
to
 b
ea
t 
to
o 
slo
w
ly
,
 
to
o 
qu
ic
kl
y,
 
o
r 
irr
eg
u
la
rly
.
 
Th
is 
ca
n
 c
au
se
 
th
e 
he
ar
t t
o 
pu
m
p 
in
co
n
sis
te
n
tly
,
 
w
hi
ch
 c
an
 le
ad
 to
 s
ym
pt
om
s 
lik
e 
fa
tig
u
e,
 
di
zz
in
es
s,
 
an
d 
ch
es
t p
ai
n.
 
 
 
 
 
13
 
3M
in
 
Th
e 
gr
o
u
p 
sh
ou
ld
 b
e 
ab
le
 
to
 
de
fin
e 
A
rrh
yt
hm
ia
s 
D
EF
IN
IT
IO
N
 
O
F 
D
Y
SR
H
Y
TH
M
IA
S 
 
D
ys
rh
yt
hm
ia
s 
ar
e 
di
so
rd
er
s 
o
f 
th
e 
fo
rm
at
io
n
 
o
r 
co
n
du
ct
io
n
 (o
r b
oth
) o
f 
th
e 
el
ec
tr
ic
al
 
im
pu
lse
 
w
ith
in
 th
e 
he
ar
t. 
 
[B
ru
n
n
er
 a
n
d 
Su
dd
ar
th
 (2
01
0).
] 
 
Ca
rd
ia
c 
dy
sr
hy
th
m
ia
 
(al
so
 k
no
w
n
 
as
 a
rr
hy
th
m
ia
) i
s 
a 
te
rm
 
fo
r 
an
y 
o
f 
a 
la
rg
e 
an
d 
he
te
ro
ge
n
eo
u
s 
gr
o
u
p 
of
 
Po
w
er
Po
in
t 
pr
es
en
ta
tio
n
 
Le
ct
ur
e 
cu
m
 
D
isc
u
ss
io
n
 
Li
ste
n
in
g,
 
A
sk
in
g 
do
ub
ts 
W
ha
t i
s 
ar
rh
yt
hm
ia
? 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
co
n
di
tio
n
s 
in
 w
hi
ch
 th
er
e 
is 
ab
no
rm
al
 
el
ec
tr
ic
al
 
ac
tiv
ity
 
in
 
th
e 
he
ar
t. 
Th
e 
he
ar
t 
be
at
 
m
ay
 
be
 
to
o 
fa
st
 o
r 
to
o 
slo
w
,
 
an
d 
m
ay
 
be
 
re
gu
la
r 
o
r 
irr
eg
u
la
r.
 
[W
ik
ip
ed
ia
] 
 
  
Th
es
e 
di
so
rd
er
s 
ca
n
 c
au
se
 
di
stu
rb
an
ce
s 
o
f t
he
 
he
ar
t 
ra
te
,
 
th
e 
he
ar
t r
hy
th
m
, o
r 
bo
th
. D
ys
rh
yt
hm
ia
s 
m
ay
 
in
iti
al
ly
 
be
 e
v
id
en
ce
d 
by
 
th
e 
he
m
o
dy
n
am
ic
 
ef
fe
ct
 
th
ey
 
ca
u
se
 (e
.
g.
,
 
a 
ch
an
ge
 
in
 c
on
du
ct
io
n
 m
ay
 
ch
an
ge
 th
e 
pu
m
pi
n
g 
ac
tio
n 
o
f 
th
e 
he
ar
t 
an
d 
ca
u
se
 
de
cr
ea
se
d 
bl
o
o
d 
pr
es
su
re
). 
D
ys
rh
yt
hm
ia
s 
ar
e 
di
ag
n
o
se
d 
by
 
an
al
yz
in
g 
th
e 
el
ec
tr
o
ca
rd
io
gr
ap
hi
c 
w
av
ef
or
m
.
 
Th
ey
 
ar
e 
n
am
ed
 
ac
co
rd
in
g 
to
 t
he
 
sit
e 
of
 
o
rig
in
 
o
f 
th
e 
im
pu
lse
 
an
d 
th
e 
m
ec
ha
n
ism
 o
f f
o
rm
at
io
n 
o
r 
co
n
du
ct
io
n
 in
v
o
lv
ed
. 
  
Fo
r 
ex
am
pl
e,
 a
n
 
im
pu
lse
 
th
at
 
o
rig
in
at
es
 
in
 t
he
 
sin
oa
tr
ia
l 
(S
A)
 n
od
e 
an
d 
th
at
 
ha
s 
a 
slo
w
 
ra
te
 i
s 
ca
lle
d 
sin
us
 b
ra
dy
ca
rd
ia
. 
14
 
10
 
m
in
 
Th
e 
gr
o
u
p 
sh
ou
ld
 b
e 
ab
le
 
to
 
en
lis
t t
yp
es
 o
f 
TY
PE
S 
O
F 
D
Y
SR
H
Y
TH
M
IA
S 
M
ec
ha
n
ism
s 
o
f F
o
rm
a
tio
n
 o
r 
C
on
du
ct
io
n 
N
or
m
al
 
(id
io)
 rh
yt
hm
 
Po
w
er
Po
in
t 
pr
es
en
ta
tio
n
 
Le
ct
ur
e 
cu
m
 
D
isc
u
ss
io
n
, 
ex
pl
ai
n
in
g,
 
Li
st
en
in
g,
 
Ta
ki
n
g 
n
o
te
s 
,
 
A
sk
in
g 
do
ub
ts 
W
ha
t a
re
 
th
e 
di
ffe
re
n
t t
yp
es
 
o
f 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
ar
rh
yt
hm
ia
s 
•
 
B
ra
dy
ca
rd
ia
 
•
 
Ta
ch
yc
ar
di
a 
•
 
D
ys
rh
yt
hm
ia
 
•
 
Fl
ut
te
r 
•
 
Fi
br
ill
at
io
n
 
•
 
Pr
em
at
u
re
 c
o
m
pl
ex
es
 
•
 
B
lo
ck
s 
 
II
.
Si
te
s 
o
f O
ri
gi
n 
•
 
Si
nu
s 
(S
A)
 
n
o
de
 
•
 
A
tri
a 
•
 
A
tri
o
v
en
tr
ic
u
la
r 
(A
V)
 no
de
 o
r 
jun
ct
io
n 
•
 
V
en
tr
ic
le
s.
 
 
1)A
tri
a
l 
•
 
Pr
em
at
u
re
 A
tri
al
 C
on
tra
ct
io
ns
 (P
AC
s) 
•
 
W
an
de
rin
g 
A
tri
al
 P
ac
em
ak
er
 
•
 
M
ul
tif
oc
al
 
at
ria
l t
ac
hy
ca
rd
ia
 
•
 
A
tri
al
 
flu
tte
r 
M
o
tiv
at
in
g 
ar
rh
yt
hm
ia
s?
 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
•
 
A
tri
al
 
fib
ril
la
tio
n
  
2) 
Ju
nc
tio
na
l a
rr
hy
th
m
ia
s 
•
 
Su
pr
av
en
tr
ic
u
la
r t
ac
hy
ca
rd
ia
 (S
VT
) 
•
 
A
V
 
no
da
l 
re
en
tr
an
t 
ta
ch
yc
ar
di
a 
is 
th
e 
m
o
st
 
co
m
m
o
n
 
ca
u
se
 
o
f 
Pa
ro
xy
sm
al
 
Su
pr
a-
v
en
tr
ic
u
la
r 
Ta
ch
yc
ar
di
a 
(P
SV
T)
 
•
 
Ju
n
ct
io
n
al
 rh
yt
hm
 
•
 
Ju
n
ct
io
n
al
 ta
ch
yc
ar
di
a 
•
 
Pr
em
at
u
re
 ju
n
ct
io
n
al
 
co
m
pl
ex
 
 II
I) 
 
V
en
tr
ic
u
la
r 
•
 
Pr
em
at
u
re
 
V
en
tri
cu
la
r 
Co
n
tr
ac
tio
ns
 (P
VC
) s
o
m
et
im
es
 
ca
lle
d 
V
en
tr
ic
ul
ar
 
Ex
tr
a 
B
ea
ts
 (V
EB
s) 
 
 
Pr
em
at
u
re
 V
en
tr
ic
u
la
r 
be
at
s 
o
cc
u
rr
in
g 
af
te
r 
ev
er
y 
n
o
rm
al
 b
ea
t a
re
 
te
rm
ed
 
v
en
tr
ic
u
la
r 
bi
ge
m
in
y 
 
PV
Cs
 th
at
 o
cc
u
r 
at
 in
te
rv
al
s 
o
f 2
 n
o
rm
al
 b
ea
ts 
to
 
1 
PV
C 
ar
e 
te
rm
ed
 P
V
Cs
 
in
 tr
ig
em
in
y 
 
Th
re
e 
pr
em
at
u
re
 
v
en
tr
ic
u
la
r 
gr
o
u
pe
d 
to
ge
th
er
 
is 
te
rm
ed
 
"
A
 
R
un
 o
f P
V
Cs
", 
ru
n
s 
la
st
in
g 
lo
ng
er
 
th
an
 3
 b
ea
ts
 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
ar
e 
ge
n
er
al
ly
 
re
fe
rr
ed
 to
 
as
 
v
en
tr
ic
u
la
r 
ta
ch
yc
ar
di
a 
 
A
cc
el
er
at
ed
 id
io
ve
n
tr
ic
u
la
r 
rh
yt
hm
 
 
M
on
om
o
rp
hi
c 
V
en
tr
ic
ul
ar
 ta
ch
yc
ar
di
a 
 
Po
ly
m
o
rp
hi
c 
v
en
tr
ic
u
la
r t
ac
hy
ca
rd
ia
 
 
 
V
en
tr
ic
u
la
r 
fib
ril
la
tio
n 
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5M
in
 
Th
e 
gr
o
u
p 
sh
ou
ld
 b
e 
ab
le
 
to
 
en
u
m
er
at
e 
th
e 
et
io
lo
gi
ca
l 
fa
ct
o
rs
  
o
f 
ar
rh
yt
hm
ia
 
ET
IO
LO
G
Y
 
 
A
rrh
yt
hm
ia
 
m
ay
 b
e 
ca
u
se
d 
by
 
m
an
y 
di
ffe
re
n
t 
fa
ct
o
rs
, 
in
cl
ud
in
g:
 
•
 
Co
ro
n
ar
y 
ar
te
ry
 
di
se
as
e 
•
 
El
ec
tr
o
ly
te
 im
ba
la
n
ce
s 
•
 
Ch
an
ge
s i
n
 
he
ar
t m
u
sc
le
 
•
 
In
jur
y 
fro
m
 
a 
he
ar
t a
tta
ck
 
•
 
H
ea
lin
g 
pr
o
ce
ss
 
af
te
r h
ea
rt
 s
u
rg
er
y 
•
 
Si
no
at
ria
l n
od
e 
pr
ob
le
m
s 
•
 
A
th
er
o
sc
le
ro
sis
 
•
 
H
ig
h 
bl
oo
d 
pr
es
su
re
 
•
 
D
ia
be
te
s 
•
 
St
re
ss
 
•
 
Ca
ffe
in
e 
Po
w
er
Po
in
t 
pr
es
en
ta
tio
n
 
Le
ct
ur
e 
cu
m
 
D
isc
u
ss
io
n
, 
Ex
pl
ai
ni
n
g 
Li
ste
n
in
g,
 
Ta
ki
ng
 
n
o
te
s,
 
A
sk
in
g 
do
ub
ts 
W
ha
t a
re
 th
e 
et
io
lo
gi
ca
l 
fa
ct
or
s o
f 
ar
rh
yt
hm
ia
? 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
•
 
Co
ld
 
m
ed
ic
in
es
 
•
 
Sm
ok
in
g 
•
 
Irr
eg
ul
ar
 
he
ar
t 
rh
yt
hm
s 
ca
n
 
al
so
 
o
cc
u
r 
is 
n
o
rm
al
 
he
ar
ts
 
 N
O
N
-C
O
N
TR
O
LL
A
B
LE
 R
IS
K
 F
A
C
TO
R
S 
•
 
Fa
m
ily
 
hi
sto
ry
 
o
f h
ea
rt 
di
se
as
e 
•
 
A
dv
an
ci
n
g 
ag
e 
•
 
G
en
de
r 
•
 
H
ea
rt
 s
ur
ge
ry
 
 C
O
N
TR
O
LL
A
BL
E 
R
IS
K
 F
A
C
TO
R
S 
•
 
St
re
ss
 
•
 
To
ba
cc
o 
•
 
D
ru
g 
o
r 
al
co
ho
l a
bu
se
 
•
 
Ex
ce
ss
 
w
ei
gh
t 
•
 
Co
u
gh
 a
n
d 
co
ld
 m
ed
ic
in
es
 
•
 
In
 
sh
o
rt
 A
rr
yt
hm
ia
 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
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m
in
 
Th
e 
gr
o
u
p 
sh
ou
ld
 a
bl
e 
to
 
ex
pl
ai
n 
th
e 
pa
th
op
hy
sio
lo
gy
 
o
f a
rr
hy
th
m
ia
 
 
PA
TH
O
PH
Y
SI
O
LO
G
Y
 
 
R
eg
ar
dl
es
s 
o
f 
th
e 
sp
ec
ifi
c 
ar
rh
yt
hm
ia
, 
th
e 
pa
th
og
en
es
is 
of
 
th
e 
ar
rh
yt
hm
ia
s 
fa
lls
 
in
to
 o
n
e 
o
f 
th
re
e 
ba
sic
 m
ec
ha
n
ism
s:
  
En
ha
n
ce
d 
o
r 
su
pp
re
ss
ed
 a
ut
o
m
a
tic
ity
,  
D
ist
u
rb
an
ce
 
in
 c
o
n
du
ct
io
n 
sy
st
em
 
R
e-
en
tr
y 
•
 
A
ut
om
a
tic
ity
 
is 
a 
n
at
ur
al
 p
ro
pe
rty
 
o
f 
al
l 
m
yo
cy
te
s.
 
Is
ch
em
ia
,
 
sc
ar
rin
g,
 
el
ec
tro
ly
te
 
di
st
ur
ba
n
ce
s,
 
m
ed
ic
at
io
n
s,
 
ad
v
an
ci
ng
 
ag
e,
 
an
d 
ot
he
r 
fa
ct
o
rs
 
m
ay
 
Po
w
er
Po
in
t 
pr
es
en
ta
tio
n
 
Le
ct
ur
e 
cu
m
 
D
isc
u
ss
io
n
, 
Ex
pl
ai
ni
n
g,
 
M
ot
iv
at
in
g,
 
Cl
ar
ify
in
g 
do
ub
ts 
Li
st
en
in
g,
 
Ta
ki
ng
 
n
o
te
s,
 
A
sk
in
g 
do
ub
ts 
W
ha
t i
s t
he
 
pa
th
o
 
ph
ys
io
lo
gy
 
o
f 
ar
rh
yt
hm
i?
a 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
su
pp
re
ss
 o
r 
en
ha
n
ce
 
au
to
m
at
ic
ity
 
in
 
v
ar
io
u
s 
ar
ea
s.
 
Su
pp
re
ss
io
n 
of
 
au
to
m
at
ic
ity
 
o
f 
th
e 
sin
oa
tr
ia
l 
(S
A)
 
n
o
de
 c
an
 r
es
u
lt 
in
 s
in
u
s 
n
o
de
 d
ys
fu
n
ct
io
n
 a
n
d 
in
 s
ic
k 
sin
us
 
sy
n
dr
om
e 
(S
SS
), 
w
hi
ch
 
is 
st
ill
 
th
e 
m
o
st
 
co
m
m
o
n
 
in
di
ca
tio
n
 
fo
r 
pe
rm
an
en
t 
pa
ce
m
ak
er
 
im
pl
an
ta
tio
n
. 
In
 
co
n
tr
as
t 
to
 
su
pp
re
ss
ed
 a
u
to
m
at
ic
ity
,
 
en
ha
n
ce
d 
au
to
m
at
ic
ity
 
ca
n
 
re
su
lt 
in
 
m
u
lti
pl
e 
ar
rh
yt
hm
ia
s,
 b
ot
h 
at
ria
l a
n
d 
v
en
tr
ic
u
la
r. 
 
  
Tr
ig
ge
re
d 
ac
tiv
ity
 
o
cc
u
rs
 
w
he
n
 
ea
rly
 
af
te
r 
de
po
la
riz
at
io
n 
an
d 
de
la
ye
d 
af
te
r 
de
po
la
riz
at
io
n
s 
in
iti
at
e 
sp
on
ta
n
eo
u
s 
m
u
lti
pl
e 
de
po
la
riz
at
io
ns
, 
pr
ec
ip
ita
tin
g 
v
en
tr
ic
u
la
r 
ar
rh
yt
hm
ia
s.
 
Ex
am
pl
es
 
in
cl
u
de
 
to
rs
ad
es
 
de
 
po
in
te
s 
an
d 
ve
n
tr
ic
ul
ar
 a
rr
hy
th
m
ia
s 
ca
u
se
d 
by
 
di
gi
ta
lis
 
to
xi
ci
ty
.
 
 
 
•
 
D
ist
u
rb
an
ce
 
in
 
co
n
du
ct
io
n 
pa
th
w
a
y 
u
su
al
ly
 
fo
llo
w
in
g 
sc
ar
rin
g 
an
d 
fib
ro
sis
 o
f c
o
n
du
ct
io
n
 p
at
hw
ay
 
as
so
ci
at
ed
 
w
ith
 
m
yo
ca
rd
ia
l 
in
fa
rc
tio
n
, 
rh
eu
m
at
ic
 
he
ar
t 
di
se
as
e,
 
su
rg
er
y 
in
vo
lv
in
g 
in
te
r 
v
en
tr
ic
u
la
r 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
se
pt
um
 
et
c 
 
•
 
R
e-
en
tr
y.
 
R
eq
ui
sit
es
 
fo
r 
re
-
en
tr
y 
in
cl
u
de
 
bi
di
re
ct
io
na
l 
co
n
du
ct
io
n 
an
d 
un
id
ire
ct
io
na
l 
bl
o
ck
. 
M
ic
ro
 le
ve
l r
e-
en
tr
y 
o
cc
u
rs
 
w
ith
 V
T 
fro
m
 
co
n
du
ct
io
n
 
ar
o
u
n
d 
th
e 
sc
ar
 
o
f 
m
yo
ca
rd
ia
l 
in
fa
rc
tio
n
 
(M
I),
 
an
d 
m
ac
ro
 l
ev
el
 r
e-
en
tr
y 
o
cc
u
rs
 v
ia
 c
o
n
du
ct
io
n 
th
ro
u
gh
 
(W
olf
f-P
ar
ki
n
so
n
-
W
hi
te
 
[W
PW
] 
sy
nd
ro
m
e) 
co
n
ce
al
ed
 ac
ce
ss
o
ry
 
pa
th
w
ay
s.
 
  
Th
e 
sig
ni
fic
an
ce
 
o
f 
al
l d
ys
rh
yt
hm
ia
 
is 
th
ei
r 
ef
fe
ct
 
o
n
 
ca
rd
ia
c 
ou
tp
ut
 
an
d 
th
er
ef
or
e 
ce
re
br
al
 a
nd
 
v
as
cu
la
r 
pe
rfu
sio
n
. 
D
ur
in
g 
n
o
rm
al
 s
in
u
s 
rh
yt
hm
,
 
th
e 
at
ria
 
co
n
tr
ac
t 
to
 f
ill
 
an
d 
st
re
tc
h 
th
e 
v
en
tr
ic
le
s 
w
ith
 a
bo
ut
 3
0%
 m
or
e 
bl
o
o
d.
 
Th
is 
pr
o
ce
ss
,
 
ca
lle
d 
th
e 
at
ria
l 
ki
ck
, 
in
cr
ea
se
s 
th
e 
am
o
u
n
t 
of
 
bl
o
o
d 
in
 t
he
 
v
en
tr
ic
le
s 
be
fo
re
 
co
n
tr
ac
til
ity
,
 
th
er
eb
y 
in
cr
ea
sin
g 
ca
rd
ia
c 
ou
tp
ut
 b
y 
30
 
%
. 
W
he
n
 
th
e 
im
pu
lse
 
o
rig
in
at
es
 
be
lo
w
 t
he
 
SA
 
n
o
de
, o
r m
o
re
 
th
an
 
o
n
e 
ar
ea
 fi
re
s 
in
 
th
e 
at
ria
 t
o
 
o
rig
in
at
e 
a 
be
at
,
 
th
e 
at
ria
l k
ic
k 
is 
lo
st 
an
d 
ca
rd
ia
c 
ou
tp
ut
 
fa
lls
 th
at
 3
0%
. 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
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5M
in
 
Th
e 
gr
o
u
p 
sh
ou
ld
 b
e 
ab
le
 
to
 
lis
t o
u
t t
he
 
cl
in
ic
al
 fe
at
u
re
s 
o
f a
rr
hy
th
m
ia
 
C
LI
N
IC
A
L 
FE
A
TU
R
ES
 
 
A
n 
ar
rh
yt
hm
ia
 
ca
n
 
be
 s
ile
nt
 
an
d 
no
t 
ca
us
e 
an
y 
sy
m
pt
o
m
s.
 
A
 h
ea
lth
 p
er
so
n
 
ca
n
 d
et
ec
t 
an
 ir
re
gu
la
r 
he
ar
t 
be
at
 
du
rin
g 
a 
ph
ys
ic
al
 e
xa
m
in
at
io
n 
by
 c
he
ck
in
g 
pu
lse
 
o
r 
th
ro
u
gh
 a
n
 
EC
G
. 
W
he
n
 
sy
m
pt
o
m
s 
o
f 
an
 
ar
rh
yt
hm
ia
 
o
cc
u
r,
 
th
ey
 
m
ay
 
in
cl
u
de
: 
•
 
Pa
lp
ita
tio
n
s 
(a 
fe
el
in
g 
o
f s
ki
pp
ed
 h
ea
rt
 
be
at
s,
 
flu
tte
rin
g 
o
r 
fli
p-
 
flo
ps
, o
r f
ee
lin
g 
th
at
 
he
ar
t i
s 
“
ru
n
n
in
g 
aw
ay
”
) 
•
 
Po
un
di
n
g 
in
 
th
e 
ch
es
t 
•
 
D
iz
zi
n
es
s 
o
r 
fe
el
in
g 
lig
ht
 h
ea
de
d 
•
 
Fa
in
tin
g 
 
•
 
Sh
or
tn
es
s 
o
f b
re
at
h 
•
 
Ch
es
t d
isc
o
m
fo
rt
 
•
 
W
ea
kn
es
s 
o
r 
fa
tig
u
e 
•
 
Sy
n
co
pe
 
•
 
Pa
llo
r 
•
 
D
ia
ph
or
es
is 
•
 
A
lte
re
d 
m
en
ta
tio
n 
(re
st
le
ss
n
es
s 
an
d 
ag
ita
tio
n 
to
 
le
th
ar
gy
 
an
d 
co
m
a) 
Po
w
er
Po
in
t 
pr
es
en
ta
tio
n
 
Le
ct
ur
e 
cu
m
 
D
isc
u
ss
io
n
, 
Ex
pl
ai
ni
n
g,
 
Cl
ar
ify
in
g 
do
ub
ts,
 
M
ot
iv
at
in
g 
Li
st
en
in
g,
 
Ta
ki
ng
 
n
o
te
s,
 
A
sk
in
g 
do
ub
ts 
W
ha
t a
re
 
th
e 
cl
in
ic
al
 
fe
at
u
re
s 
o
f 
ar
rh
yt
hm
ia
? 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
•
 
O
rth
o
pn
ea
 
•
 
Pa
ro
x
ys
m
al
 
n
o
ct
ur
na
l d
ys
pn
ea
 
•
 
H
yp
ot
en
sio
n 
•
 
Sl
ug
gi
sh
 
ca
pi
lla
ry
 
re
fil
l 
•
 
Sw
el
lin
g 
of
 
th
e 
ex
tr
em
iti
es
 
•
 
D
ec
re
as
ed
 u
rin
e 
o
u
tp
u
t 
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5M
in
 
Th
e 
gr
o
u
p 
sh
ou
ld
 b
e 
ab
le
 
to
 
de
sc
rib
e 
th
e 
di
ag
no
sti
c 
st
ud
ie
s 
o
f 
ar
rh
yt
hm
ia
 
D
IA
G
N
O
ST
IC
 
ST
U
D
IE
S 
 
Te
st
s 
us
ed
 
to
 d
ia
gn
o
se
 a
n
 a
rr
hy
th
m
ia
 o
r 
de
te
rm
in
e 
its
 
ca
u
se
 in
cl
u
de
: 
 
•
 
El
ec
tr
o
 
ca
rd
io
gr
am
 
•
 
H
ol
te
r 
m
o
n
ito
rin
g 
•
 
Ev
en
t m
on
ito
r 
 
A
 
ca
rd
ia
c 
ev
en
t 
m
o
n
ito
r 
is 
a 
de
v
ic
e 
u
se
d 
to
 
m
o
n
ito
r 
pa
tie
n
ts
 
w
ith
 tr
an
sie
n
t 
ca
rd
ia
c 
sy
m
pt
om
s.
 
Th
er
e 
ar
e 
tw
o
 b
ro
ad
 cl
as
sif
ic
at
io
n
s 
o
f c
ar
di
ac
 
ev
en
t m
o
n
ito
rs
. 
  
A
ut
o
m
at
ic
 
EC
G
 e
ve
n
t 
m
o
n
ito
rs
 
ha
s 
th
e 
ab
ili
ty
 
to
 
m
o
n
ito
r 
th
e 
pa
tie
n
ts
 
EC
G
 
an
d 
m
ak
e 
re
co
rd
in
gs
 
o
f 
ab
no
rm
al
 
ev
en
ts
 
w
ith
ou
t r
eq
ui
rin
g 
pa
tie
n
t i
nt
er
v
en
tio
n.
 
 
Po
w
er
Po
in
t 
pr
es
en
ta
tio
n
 
Le
ct
ur
e 
cu
m
 
D
isc
u
ss
io
n
, 
Ex
pl
ai
n
in
g 
Li
st
en
in
g,
 
Ta
ki
ng
 
n
o
te
s 
W
ha
t a
re
 
th
e 
di
ag
n
o
st
ic
 
st
u
di
es
 o
f 
ar
rh
yt
hm
ia
 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
 
M
an
u
al
 
EC
G
 e
v
en
t 
re
co
rd
er
s 
re
qu
ire
 p
at
ie
n
t 
to
 b
e 
sy
m
pt
o
m
at
ic
 
an
d 
to
 
ac
tiv
at
e 
th
e 
de
v
ic
e 
to
 
ca
u
se
 
a 
re
co
rd
in
g 
to
 
be
 
m
ad
e.
 
 
•
 
St
re
ss
 te
st
 
•
 
Ec
ho
ca
rd
io
gr
am
 
•
 
Ca
rd
ia
c 
ca
th
et
er
iz
at
io
n 
•
 
El
ec
tr
o
ph
ys
io
lo
gy
 
st
ud
y 
(E
PS
) 
 H
ea
d-
 u
p 
til
t t
ab
le
 
te
st
 
 
A
 t
ilt
 t
ab
le
 t
es
t, 
o
cc
as
io
n
al
ly
 
ca
lle
d 
u
p 
rig
ht
 t
ilt
 
te
st
in
g 
is 
a 
m
ed
ic
al
 p
ro
ce
du
re
 
o
fte
n 
us
ed
 t
o
 
di
ag
no
se
 
dy
sa
u
to
n
o
m
ia
 
o
r 
sy
n
co
pe
. 
Pa
tie
n
ts
 
w
ith
 
sy
m
pt
om
s 
o
f 
di
zz
in
es
s 
w
ith
 
o
r 
w
ith
o
u
t 
a 
lo
ss
 
o
f 
co
n
sc
io
u
sn
es
s,
 
su
sp
ec
te
d 
to
 b
e 
as
so
ci
at
ed
 w
ith
 a
 d
ro
p 
in
 
bl
o
o
d 
pr
es
su
re
 o
r 
po
sit
io
na
l t
ac
hy
ca
rd
ia
 
ar
e 
go
o
d 
ca
n
di
da
te
s 
fo
r 
th
is 
te
st
. 
  
Th
e 
pr
oc
ed
ur
e 
te
st
s 
fo
r 
ca
u
se
s 
o
f 
sy
n
co
pe
 b
y 
at
te
m
pt
in
g 
to
 
ca
u
se
 
sy
nc
o
pe
 
by
 
ha
vi
ng
 
th
e 
pa
tie
n
t 
lie
 fl
at
 
o
n
 a
 
sp
ec
ia
l 
ta
bl
e 
or
 b
ed
 w
hi
le
 
co
n
n
ec
te
d 
to
 E
CG
 a
n
d 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
o
n
te
n
t 
A
.V
 
A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
bl
oo
d 
pr
es
su
re
 
m
o
n
ito
rs
.
 
Th
e 
Ta
bl
e 
th
en
 c
re
at
es
 
a 
ch
an
ge
 
in
 p
os
tu
re
 
fro
m
 
ly
in
g 
to
 
st
an
di
ng
.
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M
i
n
 
Th
e 
gr
o
u
p 
sh
ou
ld
 b
e 
ab
le
 
to
 
de
sc
rib
e 
sin
us
 
n
o
de
 
ar
rh
yt
hm
ia
s 
I) 
SI
NU
S N
O
D
E 
D
Y
SR
H
Y
TH
M
IA
S  
1.
 
SI
N
U
S 
BR
A
D
Y
C
A
R
D
IA
: 
 
Si
n
u
s 
br
ad
yc
ar
di
a 
o
cc
u
rs
 
w
he
n
 
th
e 
sin
us
 n
od
e 
cr
ea
te
s 
an
 
im
pu
lse
 
at
 
a 
slo
w
er
-t
ha
n-
no
rm
al
 
ra
te
.  
 C
au
se
s 
 
Lo
w
er
 
m
et
ab
ol
ic
 
n
ee
ds
 
(e.
g.
,
 
sle
ep
, 
at
hl
et
ic
 
tr
ai
n
in
g,
 
hy
po
th
er
m
ia
,
 
hy
po
th
yr
oi
di
sm
), 
V
ag
al
 
st
im
u
la
tio
n
 (e
.
g.
,
 
fro
m
 v
o
m
iti
n
g,
 
su
ct
io
ni
ng
,
 
se
v
er
e 
pa
in
, 
ex
tr
em
e 
em
o
tio
n
s),
 
M
ed
ic
at
io
n
s 
(e.
g.
,
 
ca
lc
iu
m
 
ch
an
n
el
 
bl
oc
ke
rs
, 
am
io
da
ro
n
e,
 
be
ta
-b
lo
ck
er
s),
 
Inc
re
as
ed
 
in
tra
cr
an
ia
l 
pr
es
su
re
, 
an
d 
m
yo
ca
rd
ia
l 
in
fa
rc
tio
n
 
(M
I),
 
es
pe
ci
al
ly
 o
f t
he
 
in
fe
rio
r 
w
al
l. 
 
Po
w
er
Po
in
t 
pr
es
en
ta
tio
n
 
 
EC
G
 
bo
ok
le
t 
Le
ct
ur
e 
cu
m
 
D
isc
u
ss
io
n
, 
Ex
pl
ai
n
in
g 
Cl
ar
ify
in
g 
do
ub
ts,
 
 
M
ot
iv
at
in
g 
Li
st
en
in
g,
 
as
ki
ng
 
do
ub
ts,
 
Ta
ki
ng
 
n
o
te
s 
W
ha
t a
re
 s
in
u
s 
n
o
de
 
dy
sr
hy
th
m
ia
s?
 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
ha
ra
ct
er
ist
ic
s  
•
 
V
en
tri
cu
la
r
ad
ul
t 
•
 
V
en
tri
cu
la
r
•
 
QR
S s
ha
pe
be
 
re
gu
la
rly
•
 
P 
w
av
e:
 
N
fro
n
t o
f t
he
•
 
PR
 
in
te
rv
a
0.
20
 se
co
n
d
•
 
P:
 
QR
S 
ra
ti
C
on
te
nt
 
A
.V
 A
id
s 
Te A
c
r 
an
d 
at
ria
l 
ra
te
: 
Le
ss
 
th
an
 
60
 i
n 
th
e 
r 
an
d 
at
ria
l r
hy
th
m
: 
Re
gu
la
r 
e 
an
d 
du
ra
tio
n:
 
U
su
al
ly
 
n
o
rm
al
,
 
bu
t m
ay
 
y 
ab
no
rm
al
 
N
o
rm
al
 a
n
d 
co
n
sis
te
n
t 
sh
ap
e;
 
al
w
ay
s 
in
 
e 
QR
S 
l: 
Co
ns
ist
en
t 
in
te
rv
al
 
be
tw
ee
n 
0.
12
 a
nd
 
ds
 
io
: 1
:1
 
a
ch
in
g 
ct
iv
ity
 
Le
ar
n
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
 
A
ll 
ch
ar
ac
te
ris
tic
s 
o
f 
sin
u
s 
br
ad
yc
ar
di
a 
ar
e 
th
e 
sa
m
e 
as
 
th
os
e 
o
f n
o
rm
al
 
sin
us
 rh
yt
hm
,
 
ex
ce
pt
 
fo
r 
th
e 
ra
te
.
 
 
N
ur
sin
g 
Pr
io
ri
tie
s:
 
•
 
Ch
ec
k 
yo
u
r 
pa
tie
n
t’
s 
bl
oo
d 
pr
es
su
re
,
 
as
se
ss
 
fo
r 
sy
n
co
pe
, a
n
d 
SO
B.
 
•
 
Y
ou
 p
at
ie
n
t m
ay
 
n
ee
d 
to
 
lie
 d
ow
n 
to
 p
re
ve
n
t p
ot
en
tia
l 
fa
lls
.
 
•
 
K
ee
p 
in
 
m
in
d 
th
at
 
it 
m
ay
 
be
 
n
o
rm
al
 f
o
r 
so
m
e 
in
di
vi
du
al
s 
to
 h
av
e 
sin
us
 
br
ad
yc
ar
di
a 
(e.
g.
 
at
hl
et
es
).
 
Th
e 
pa
tie
nt
 
is 
as
se
ss
ed
 
to
 
de
te
rm
in
e 
th
e 
he
m
o
dy
n
am
ic
 
ef
fe
ct
 
an
d 
th
e 
po
ss
ib
le
 
ca
u
se
 
o
f 
th
e 
dy
sr
hy
th
m
ia
.
 
  
If 
th
e 
de
cr
ea
se
 
in
 
he
ar
t 
ra
te
 
re
su
lts
 
fro
m
 
st
im
u
la
tio
n
 o
f t
he
 v
ag
us
 
n
er
v
e,
 
su
ch
 a
s w
ith
 
be
ar
in
g 
do
w
n
 
du
rin
g 
de
fe
ca
tio
n
 
o
r 
v
o
m
iti
ng
,
 
at
te
m
pt
s 
ar
e 
m
ad
e 
to
 
pr
ev
en
t f
u
rt
he
r v
ag
al
 st
im
u
la
tio
n.
 
 
  
If 
th
e 
br
ad
yc
ar
di
a 
is 
fro
m
 
a 
m
ed
ic
at
io
n
 
su
ch
 
as
 
a 
be
ta
-
bl
o
ck
er
,
 
th
e 
m
ed
ic
at
io
n 
m
ay
 
be
 
w
ith
he
ld
.  
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
 
If 
th
e 
slo
w
 
he
ar
t 
ra
te
 
ca
u
se
s 
sig
n
ifi
ca
n
t 
he
m
o
dy
n
am
ic
 c
ha
n
ge
s,
 
re
su
lti
n
g 
in
 
sh
or
tn
es
s 
o
f 
br
ea
th
, 
de
cr
ea
se
d 
le
v
el
 o
f 
co
n
sc
io
u
sn
es
s,
 
an
gi
n
a,
 
hy
po
te
n
sio
n,
 
ST
-
se
gm
en
t c
ha
n
ge
s,
 
o
r 
pr
em
at
ur
e 
v
en
tr
ic
u
la
r 
co
m
pl
ex
es
,
 
tr
ea
tm
en
t i
s 
di
re
ct
ed
 to
w
ar
d 
in
cr
ea
sin
g 
th
e 
he
ar
t r
at
e.
 
 Po
te
n
tia
l T
re
a
tm
en
ts
: 
•
 
A
sy
m
pt
o
m
at
ic
: 
O
bs
er
v
at
io
n.
 
•
 
Sy
m
pt
om
at
ic
: 
O
x
yg
en
, 
at
ro
pi
ne
, 
tra
n
sc
u
ta
n
eo
u
s 
pa
ci
ng
,
 
do
pa
m
in
e 
(if
 
hy
po
te
ns
iv
e).
 
 
A
tro
pi
ne
,
 
0.
5 
to
 
1.
0 
m
g 
gi
v
en
 
ra
pi
dl
y 
as
 
an
 
in
tra
v
en
o
u
s 
(IV
) b
ol
us
, 
is 
th
e 
m
ed
ic
at
io
n
 
o
f 
ch
oi
ce
 
in
 
tr
ea
tin
g 
sin
us
 b
ra
dy
ca
rd
ia
. 
It 
bl
oc
ks
 v
ag
al
 s
tim
u
la
tio
n,
 
th
us
 
al
lo
w
in
g 
a 
n
o
rm
al
 ra
te
 
to
 o
cc
u
r.
  
  
R
ar
el
y,
 
ca
te
ch
ol
am
in
es
 
an
d 
em
er
ge
n
cy
 
tr
an
sc
u
ta
n
eo
u
s 
pa
ci
n
g 
al
so
 
m
ay
 
be
 
im
pl
em
en
te
d.
 
 2.
SI
N
U
S 
TA
C
H
Y
C
A
R
D
IA
: 
 
Si
n
u
s 
ta
ch
yc
ar
di
a 
(al
so
 
ca
lle
d 
Si
n
u
s 
Ta
ch
) 
is 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
ch
ar
ac
te
riz
ed
 b
y 
a
th
e 
SA
no
de
.
 
Th
e 
s
an
d 
th
e 
re
m
ai
nd
n
o
rm
al
pa
th
w
ay
.
 
   
A
s 
th
e 
he
tim
e 
de
cr
ea
se
s,
 
p
o
u
tp
ut
 a
nd
 s
u
bs
e
bl
o
o
d 
pr
es
su
re
. 
If
ca
n
n
o
t 
co
m
pe
n
sa
t
th
e 
pa
tie
n
t m
ay
de
v
C
on
te
nt
 
A
.V
 A
id
s 
Te A
c
a 
ra
pi
d 
(>
 10
0 b
pm
) r
ate
 
o
f d
isc
ha
rg
e 
o
f 
sin
us
 
n
o
de
 is
 
di
sc
ha
rg
in
g 
at
 
a 
ra
te
 
>
 1
00
 
de
r 
o
f 
th
e 
co
n
du
ct
io
n
 
fo
llo
w
s 
th
e 
ar
t 
ra
te
 
in
cr
ea
se
s,
 
th
e 
di
as
to
lic
 
fil
lin
g 
po
ss
ib
ly
 
re
su
lti
n
g 
in
 r
ed
uc
ed
 
ca
rd
ia
c 
qu
en
t 
sy
m
pt
om
s 
o
f 
sy
n
co
pe
 
an
d 
lo
w
 
f 
th
e 
ra
pi
d 
ra
te
 p
er
sis
ts
 
an
d 
th
e 
he
ar
t 
te
 
fo
r 
th
e 
de
cr
ea
se
d 
ve
n
tr
ic
u
la
r 
fil
lin
g,
 
v
el
o
p 
ac
u
te
 p
ul
m
o
n
ar
y 
ed
em
a. 
 
a
ch
in
g 
ct
iv
ity
 
Le
ar
n
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
Po
ss
ib
le
 
C
au
se
s:
 
•
 
N
or
m
al
 c
ar
di
ac
 
re
sp
o
n
se
 
to
 d
em
an
ds
 f
o
r 
in
cr
ea
se
d 
o
x
yg
en
 n
ee
d 
du
rin
g 
pa
in
, f
ev
er
, 
st
re
ss
,
 
de
hy
dr
at
io
n
an
d 
ex
er
ci
se
 
•
 
Ca
ffe
in
e,
 
n
ic
ot
in
e 
in
ge
sti
o
n
, 
•
 
H
yp
er
th
yr
o
id
ism
 
•
 
Po
st
 M
I o
r 
ea
rly
 
sig
n
 
o
f h
ea
rt
 fa
ilu
re
 
EC
G
 
C
ri
te
ri
a
: 
1.
 
H
ea
rt
 R
at
e:
 
 
10
0 
bp
m
 to
 
16
0 
bp
m
 
2.
 
R
hy
th
m
: 
R
eg
ul
ar
 
3.
 
P 
w
av
es
: 
U
pr
ig
ht
 
an
d 
no
rm
al
. 
O
n
e 
P 
pr
ec
ed
es
 
ev
er
y 
QR
S 
4.
 
PR
 In
te
rv
al
: 
.1
2 
- .
20
 se
co
n
ds
 
5.
 
QR
S W
idt
h:
 
 
.
12
 se
co
n
ds
 
 N
ur
sin
g 
Pr
io
ri
tie
s:
 
•
 
Ch
ec
k 
yo
u
r 
pa
tie
n
t’
s 
bl
oo
d 
pr
es
su
re
,
 
as
se
ss
 
fo
r 
sy
n
co
pe
, p
al
pi
ta
tio
ns
, o
r S
O
B
. 
•
 
Y
ou
r p
at
ie
n
t m
ay
 
n
ee
d 
to
 
lie
 
do
w
n 
to
 
pr
ev
en
t p
o
te
n
tia
l 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
fa
lls
.
 
•
 
Pa
tie
n
t m
ay
 
ha
ve
 
lo
w
er
 B
/P
 
du
e 
to
 d
ec
re
as
ed
 d
ia
st
o
lic
 
v
en
tr
ic
u
la
r 
fil
lin
g 
tim
e 
as
so
ci
at
ed
 
w
ith
 th
et
ac
hy
ca
rd
ia
.
 
Po
te
n
tia
l T
re
a
tm
en
ts
: 
A
sy
m
pt
o
m
a
tic
: 
O
bs
er
v
at
io
n.
 
Sy
m
pt
om
a
tic
: 
Tr
ea
t 
th
e 
u
n
de
rly
in
g 
ca
u
se
 (d
eh
yd
ra
tio
n,
 
an
x
ie
ty
,
 
et
c).
 
D
ru
gs
 
su
ch
 
as
 
be
ta
 
bl
oc
ke
rs
 
m
ay
be
 g
iv
en
 to
 
slo
w
 th
e 
H
R
. 
 
Tr
ea
tm
en
t 
of
 
sin
u
s 
ta
ch
yc
ar
di
a 
is 
u
su
al
ly
 
di
re
ct
ed
 
at
 
ab
ol
ish
in
g 
its
 
ca
u
se
. 
Ca
lc
iu
m
 c
ha
n
n
el
 
bl
o
ck
er
s 
an
d 
be
ta
-
bl
o
ck
er
s 
m
ay
 
be
 u
se
d 
to
 
re
du
ce
 
th
e 
he
ar
t r
at
e 
qu
ic
kl
y 
 3.
 
SI
N
U
S 
A
R
R
H
Y
TH
M
IA
: 
 
 
Si
n
u
s 
ar
rh
yt
hm
ia
 
o
cc
u
rs
 
w
he
n
 
th
e 
sin
us
 n
od
e 
cr
ea
te
s 
an
 
im
pu
lse
 
at
 
an
 ir
re
gu
la
r 
rh
yt
hm
;  
 
 
Th
e 
ra
te
 
u
su
al
ly
 
in
cr
ea
se
s 
w
ith
 
in
sp
ira
tio
n
 
an
d 
de
cr
ea
se
s 
w
ith
 
ex
pi
ra
tio
n
.
 
 
 
 
N
on
re
sp
ira
to
ry
 
ca
u
se
s 
in
cl
ud
e 
he
ar
t 
di
se
as
e 
an
d 
v
al
vu
la
r 
di
se
as
e,
 
bu
t t
he
se
 a
re
 
ra
re
ly
 
se
en
.
 
 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
Th
e 
EC
G
 cr
ite
ri
a
1.
 
V
en
tr
ic
u
la
r 
an
d
2.
 
V
en
tr
ic
u
la
r 
an
an
d 
du
ra
tio
n
: 
ab
no
rm
al
 
3.
 
P 
w
av
e:
 
N
or
m
o
f t
he
 Q
R
S 
4.
 
PR
 
in
te
rv
al
: C
o
se
co
n
ds
 
C
on
te
nt
 
A
.V
 A
id
s 
Te A
c
 
 
a
: d 
at
ria
l r
at
e:
 6
0 
to
 
10
0 
in
 th
e 
ad
ul
t 
n
d 
at
ria
l 
rh
yt
hm
: 
Ir
re
gu
la
r 
QR
S 
sh
ap
e 
U
su
al
ly
 
n
o
rm
al
,
 
bu
t 
m
ay
 
be
 r
eg
u
la
rly
 
m
al
 
an
d 
co
n
sis
te
n
t s
ha
pe
; a
lw
ay
s 
in
 fr
o
n
t 
o
n
sis
te
nt
 in
te
rv
al
 
be
tw
ee
n
 0
.1
2 
an
d 
0.
20
 
a
ch
in
g 
ct
iv
ity
 
Le
ar
n
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 

 
P:
 Q
RS
 ra
tio
: 1
:1

 
Si
n
u
s 
ar
rh
yt
hm
ia
 
do
es
 
n
o
t 
ca
u
se
 
an
y 
sig
n
ifi
ca
nt
 
he
m
o
dy
n
am
ic
 
ef
fe
ct
 
an
d 
u
su
al
ly
 
is 
no
t t
re
at
ed
. 
20
 
40
 
m
in
 
Th
e 
gr
o
u
p 
sh
ou
ld
 a
bl
e 
to
 
de
sc
rib
e 
A
tri
al
 
ar
rh
yt
hm
ia
s 
II
)A
TR
IA
L 
DY
SR
HY
TH
M
IA
S 
1.
PR
EM
A
TU
R
E 
A
TR
IA
L 
C
O
M
PL
EX
: 
D
es
cr
ip
tio
n 
 
A
 p
re
m
at
ur
e 
at
ria
l 
co
n
tr
ac
tio
n
 
re
su
lts
 f
ro
m
 
an
 
ec
to
pi
c 
st
im
u
lu
s 
th
at
 
ar
ise
s 
fro
m
 
so
m
ew
he
re
 in
 e
ith
er
 
th
e 
le
ft 
o
rt
he
 
rig
ht
 a
tr
iu
m
,
 
bu
t n
ot
 in
 th
e 
sin
us
 n
od
e. 
  
Th
e 
at
ria
 
ar
e 
de
po
la
riz
ed
 
fro
m
 
th
e 
ec
to
pi
c 
st
im
u
lu
s, 
bu
t t
he
re
m
ai
nd
er
 o
f 
th
e 
co
n
du
ct
io
n
 is
 ty
pi
ca
lly
 
n
o
rm
al
 t
hr
o
u
gh
 t
he
 
A
V
 
N
od
e-
Ju
nc
tio
n 
an
d 
do
w
n
w
ar
d 
in
to
 
th
e 
bu
nd
le
br
an
ch
es
 
(i.
e.
 
n
o
rm
al
 
PR
 
an
d 
QR
S 
m
o
rp
ho
lo
gy
 a
nd
 in
te
rv
al
s).
 
 Po
ss
ib
le
 
C
au
se
s:
 
 
PA
Cs
 a
re
 v
er
y 
co
m
m
o
n
 a
n
d 
m
ay
 
o
cc
u
r 
in
 
pe
rs
o
n
s 
w
ith
 
a 
n
o
rm
al
 h
ea
rt
 
o
r 
in
 
pe
rs
on
s 
w
ith
 v
irt
ua
lly
 a
ny
 
ty
pe
 
o
fo
rg
an
ic
 
he
ar
t d
ise
as
e.
 
 
Po
w
er
Po
in
t 
pr
es
en
ta
tio
n
 
EC
G
 
bo
ok
le
t 
Le
ct
ur
e 
cu
m
 
D
isc
u
ss
io
n
 
Ex
pl
ai
n
in
g 
Cl
ar
ify
in
g 
do
ub
ts,
 
 
M
ot
iv
at
in
g 
Li
st
en
in
g,
 
A
sk
in
g 
do
ub
ts
, 
Ta
ki
ng
 
n
o
te
s 
W
ha
t a
re
 a
tr
ia
l 
ar
rh
yt
hm
ia
s 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
Se
en
w
ith
 c
af
fe
in
e 
•
 
A
dm
in
ist
ra
tio
n
(ep
ine
ph
rin
e,
 th
•
 
El
ec
tr
o
ly
te
 a
bn
•
 
M
yo
ca
rd
ia
l i
sc
•
 
D
ig
o
x
in
 to
xi
ci
t
•
 
H
yp
er
th
yr
o
id
is
 Id
en
tif
yi
ng
 
fe
a
tu
r
 
V
en
tri
cu
la
r
u
n
de
rly
in
g 
rh
yt
hm
 
C
on
te
nt
 
A
.V
 A
id
s 
Te A
c
in
ta
ke
an
d 
w
ith
 em
o
tio
n
al
 
st
re
ss
.
: 
n
 
o
f 
sy
m
pa
th
om
im
et
ic
 
ag
en
ts
 
he
op
hy
lli
n
e) 
n
o
rm
al
iti
es
 
ch
em
ia
 
o
r 
in
jur
y 
ty
 
sm
 
re
s 
o
n
 
th
e 
EC
G
 
r 
an
d 
at
ria
l 
ra
te
: 
D
ep
en
ds
 
o
n
 
th
e 
m
 
(eg
,
 
sin
u
s 
ta
ch
yc
ar
di
a) 
a
ch
in
g 
ct
iv
ity
 
Le
ar
n
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
V
en
tr
ic
u
la
r 
a
n
d 
a
tr
ia
l r
hy
th
m
: 
Ir
re
gu
la
r 
du
e 
to
 
ea
rly
 
P 
w
av
es
,
 
cr
ea
tin
g 
a 
PP
 
in
te
rv
al
 t
ha
t 
is 
sh
or
te
r 
th
an
 
th
e 
o
th
er
s.
 
Th
is 
is 
so
m
et
im
es
 
fo
llo
w
ed
 b
y 
a 
lo
n
ge
r-
th
an
-
n
o
rm
al
 P
P 
in
te
rv
al
,
 
bu
t 
on
e 
th
at
 i
s 
le
ss
 
th
an
 
tw
ic
e 
th
e 
n
o
rm
al
 P
P 
in
te
rv
al
.
 
 
Th
is 
ty
pe
 o
f 
in
te
rv
al
 
is 
ca
lle
d 
a 
n
o
n
co
m
pe
ns
at
o
ry
 
pa
us
e.
 
QR
S 
sh
ap
e 
a
n
d 
du
ra
tio
n
: 
Th
e 
QR
S 
th
at
 
fo
llo
w
s 
th
e 
ea
rly
 
P 
w
av
e 
is 
us
ua
lly
 
n
o
rm
al
, b
u
t 
it 
m
ay
 
be
 a
bn
or
m
al
 
(ab
er
ra
n
tly
 
co
n
du
ct
ed
 P
A
C)
. 
It 
m
ay
 
ev
en
 
be
 
ab
se
n
t 
(bl
oc
ke
d 
PA
C)
.
 
P 
w
a
v
e:
 A
n
 
ea
rly
 a
n
d 
di
ffe
re
n
t 
P 
w
av
e 
m
ay
 b
e 
se
en
 
o
r 
m
ay
 
be
 h
id
de
n
 in
 
th
e 
T 
w
av
e;
 o
th
er
 P
 w
av
es
 
in
 
th
e 
str
ip
 
ar
e 
co
n
sis
te
n
t. 
PR
 
in
te
rv
a
l: 
Th
e 
ea
rly
 
P 
w
av
e 
ha
s 
a 
sh
o
rt
er
-t
ha
n-
no
rm
al
 
PR
 in
te
rv
al
,
 
bu
t s
til
l b
et
w
ee
n
 0
.1
2 
an
d 
0.
20
 se
co
n
ds
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R
S 
ra
tio
: 
u
su
al
ly
 
1:
1 
 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
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 O
th
er
 
Ty
pe
s 
o
f P
A
C
s 
N
on
co
nd
u
ct
ed
 P
A
C
s : 
 
 
If 
th
e 
PA
C 
o
cc
u
rs
 
v
er
y 
pr
em
at
u
re
ly
 
(or
 
cl
o
se
 
to
 
th
e 
pr
ec
ed
in
g 
T 
w
av
e),
 t
he
 
ea
rly
at
ria
l 
de
po
la
riz
at
io
n 
m
ig
ht
 b
e 
to
o 
ea
rly
 
fo
r 
th
e 
rig
ht
 
an
d 
le
ft 
bu
nd
le
s 
to
 c
o
n
du
ct
 
th
e 
im
pu
lse
.
 
Th
is 
ty
pe
o
f P
A
C 
ca
n
n
o
t 
be
 
co
n
du
ct
ed
 d
ow
n 
in
to
 
th
e 
v
en
tr
ic
le
s.
 
In
 
th
is 
sit
u
at
io
n,
 
lo
o
k 
fo
r 
an
 
ea
rly
 
P 
w
av
e 
(w
hic
hm
ig
ht
 
al
so
 
be
 
bu
rie
d 
in
 
th
e 
pr
ec
ed
in
g 
T 
w
av
e).
 T
he
 
ea
rly
 
PA
C 
do
es
 
n
o
t 
co
n
du
ct
 
in
to
 
th
e 
v
en
tr
ic
le
s,
 th
u
st
he
re
 is
 
n
o
 
QR
S f
or
 
th
is 
o
n
e 
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rd
ia
c 
cy
cl
e.
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V
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n
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A
be
rr
a
n
tly
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o
n
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ct
ed
 
PA
C
s: 
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th
e 
im
pu
lse
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u
ld
 
ha
pp
en
 
to
 t
ra
v
el
 
ab
no
rm
al
ly
 
th
ro
u
gh
 t
he
v
en
tr
ic
le
s,
 
th
e 
QR
S 
ma
y 
be
 p
ro
lo
ng
ed
.
 
Th
is 
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n
 
ha
pp
en
 
if 
ei
th
er
 
th
e 
rig
ht
 o
r 
le
ft 
bu
nd
le
 
br
an
ch
es
 
ar
en
o
t 
re
ad
y 
to
 d
ep
ol
ar
iz
e 
an
d 
re
su
lt 
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a 
te
m
po
ra
ry
 b
lo
ck
. 
If 
th
e 
QR
S 
is 
w
id
e 
fo
llo
w
in
g 
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PA
C,
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w
ill
 
be
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d 
an
 a
be
rr
an
tly
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n
du
ct
ed
 
PA
C.
 
 N
ur
sin
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Pr
io
ri
tie
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o
t t
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ic
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ea
rt
 r
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m
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ar
 d
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in
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PA
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 fo
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o
n
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m
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u
te
 
 Po
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tia
l T
re
a
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en
ts
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PA
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re
 c
o
m
m
o
n
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n
o
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al
 
he
ar
ts
.
 
Th
e 
pa
tie
n
t 
m
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sa
y,
 
“
M
y 
he
ar
t s
ki
pp
ed
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 b
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t.”
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 p
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ef
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(a 
di
ffe
re
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e 
be
tw
ee
n
 t
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ap
ic
al
 
an
d 
ra
di
al
 
pu
lse
 
ra
te
) m
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ex
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If 
PA
Cs
 
ar
e 
in
fre
qu
en
t, 
n
o
 t
re
at
m
en
t 
is 
ne
ce
ss
ar
y.
 
If 
th
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 f
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qu
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t 
(m
o
re
 t
ha
n 
6 
pe
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m
in
u
te
), 
th
is 
m
ay
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in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
he
ra
ld
 a
 
w
o
rs
en
in
g 
di
se
as
e 
st
at
e 
or
 t
he
 
o
n
se
t 
of
 
m
o
re
 
se
rio
u
s 
dy
sr
hy
th
m
ia
s,
 
su
ch
 
as
 
at
ria
l f
ib
ril
la
tio
n
. 
Tr
ea
tm
en
t 
is 
di
re
ct
ed
 
to
w
ar
d 
th
e c
au
se
.
 
 A
sy
m
pt
o
m
a
tic
:  
•
 
O
bs
er
va
tio
n 
an
d 
EC
G
 m
o
n
ito
rin
g 
fo
r 
fre
qu
en
cy
 
an
d 
tr
en
ds
. 
•
 
Ex
pl
o
re
 p
ot
en
tia
l 
u
n
de
rly
in
g 
ca
u
se
s 
(ca
ffe
in
e 
in
ta
ke
, 
st
re
ss
 
re
du
ct
io
n,
 
m
yo
ca
rd
ia
l a
bn
or
m
al
iti
es
,e
tc
).
 Sy
m
pt
om
a
tic
: 
•
 
Tr
ea
tm
en
t 
is 
ty
pi
ca
lly
 
ce
n
te
re
d 
ar
o
u
n
d 
o
bs
er
v
at
io
n 
an
d 
m
o
n
ito
rin
g 
fo
r 
in
cr
ea
se
d 
fre
qu
en
cy
.
 
•
 
B
e 
aw
ar
e 
th
at
 
in
di
v
id
ua
ls 
m
ay
 
co
m
pl
ai
n 
o
f 
pa
lp
ita
tio
n
s 
o
r 
fe
el
in
g 
a 
“
sk
ip
pe
d”
 
he
ar
t 
be
at
 w
ith
 
an
irr
eg
u
la
r 
pu
lse
.
 
Ex
pl
ai
n
 to
 th
em
 
th
e 
re
as
o
n
 fo
r t
he
se
 
fe
el
in
gs
.
 
•
 
In
cr
ea
se
d 
nu
m
be
r 
o
f P
A
Cs
 m
ay
 
be
 
a 
fo
re
ru
n
n
er
 o
f t
he
 
de
v
el
o
pm
en
t 
o
f 
at
ria
l 
fib
ril
la
tio
n
 
o
r 
o
th
er
at
ria
l 
dy
sr
hy
th
m
ia
s 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
2.
 
A
TR
IA
L 
TA
C
H
Y
C
A
R
D
IA
: 
 
A
tri
al
 
ta
ch
yc
ar
di
a 
is 
ca
u
se
d 
by
 a
n 
ec
to
pi
c 
fo
cu
s 
in
 
th
e 
at
ria
. 
 
 
It 
is 
of
te
n 
pr
ec
ed
ed
 
by
 
pr
em
at
u
re
 
at
ria
l 
co
n
tr
ac
tio
n
s 
an
d 
is 
ch
ar
ac
te
riz
ed
 b
y 
a 
su
dd
en
 o
n
se
t a
nd
 a
n
 
ab
ru
pt
 e
nd
.  
 
Th
e 
at
ria
l 
ra
te
 
is 
no
rm
al
ly
 
be
tw
ee
n
 
15
0 
an
d 
25
0/
m
in
. A
lth
ou
gh
 
th
e 
A
V
 ju
n
ct
io
n 
m
ay
 
co
n
du
ct
 
al
l t
he
 
im
pu
lse
s, 
th
er
e 
is 
o
fte
n
 a
 
de
gr
ee
 
o
f A
V
 b
lo
ck
,  
 C
au
se
s 
•
 
D
ig
ox
in
 to
xi
ci
ty
.
 
•
 
in
cl
ud
e 
ca
rd
io
m
yo
pa
th
y,
 
 
•
 
sic
k 
sin
us
 
sy
n
dr
om
e,
 
 
•
 
Is
ch
em
ic
 h
ea
rt
 d
ise
as
e 
an
d 
rh
eu
m
at
ic
 h
ea
rt
 d
ise
as
e.
 
•
 
M
ul
tif
oc
al
 
at
ria
l t
ac
hy
ca
rd
ia
 c
an
 o
cc
u
r 
in
 
cr
iti
ca
lly
 
ill
 
el
de
rly
 
pa
tie
nt
s 
w
ith
 
re
sp
ira
to
ry
 
di
se
as
e.
 
It 
is 
ch
ar
ac
te
riz
ed
 
by
 
m
u
lti
pl
e 
at
ria
l 
fo
ci
 
re
su
lti
n
g 
in
 
P 
w
av
es
 o
f v
ar
yi
ng
 
m
o
rp
ho
lo
gy
 
an
d 
of
 
a 
v
ar
ia
bl
e.
 

S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
 Id
en
tif
yi
ng
 
fe
a
tu
r
•
 
QR
S 
ra
te
: 
u
su
a
•
 
QR
S 
rh
yt
hm
: 
r
•
 
QR
S 
co
m
pl
ex
e
•
 
P 
w
av
es
: 
ra
te
 
v
isi
bl
e,
 a
n
d 
m
a
v
isi
bl
e,
 d
iff
er
e
•
 
R
el
at
io
n
sh
ip
 
b
di
ffi
cu
lt 
to
 a
s
ca
n
n
o
t b
e 
de
te
r
C
on
te
nt
 
A
.V
 A
id
s 
Te A
c
 
re
s 
o
n
 
th
e 
EC
G
 
al
ly
 
15
0–
20
0/
m
in
. 
re
gu
la
r.
 
es
: 
n
o
rm
al
 w
id
th
 a
nd
 m
o
rp
ho
lo
gy
. 
be
tw
ee
n
 1
50
 a
nd
 2
50
/m
in
, m
ay
 
n
o
t 
be
 
ay
 
be
 m
er
ge
d 
in
to
 p
re
ce
di
ng
 T
 w
av
es
; i
f 
n
t m
or
ph
ol
og
y 
fro
m
 s
in
us
 P
 w
av
es
. 
be
tw
ee
n
 P
 
w
av
es
 
an
d 
QR
S 
co
m
pl
ex
es
: 
ce
rt
ai
n
 
re
la
tio
n
sh
ip
; 
PR
 i
n
te
rv
al
 o
fte
n
 
rm
in
ed
 b
ec
au
se
 
P 
w
av
es
 a
re
 n
o
t
a
ch
in
g 
ct
iv
ity
 
Le
ar
n
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
•
 
Cl
ea
rly
 
di
st
in
gu
ish
ab
le
; i
f t
he
re
 
is 
A
V
 b
lo
ck
, P
 w
av
es
 
m
ay
 
n
o
t 
be
 c
on
du
ct
ed
 
to
 
th
e 
v
en
tr
ic
le
s 
(us
ua
lly
 
2:
1 
A
V
 b
lo
ck
, i
.
e.
 
ev
er
y 
o
th
er
 P
 w
av
e 
is 
bl
o
ck
ed
). 
 
Tr
ea
tm
en
t 
•
 
V
ag
al
 m
an
eu
v
er
s 
an
d 
ad
en
os
in
e 
m
ay
 b
e 
ef
fe
ct
iv
e 
at
 
te
rm
in
at
in
g 
th
e 
ar
rh
yt
hm
ia
.
 
•
 
If 
th
e 
pa
tie
n
t 
is 
ta
ki
ng
 d
ig
o
x
in
, 
to
x
ic
ity
 
sh
ou
ld
 b
e 
su
sp
ec
te
d 
an
d 
th
e 
di
go
x
in
 s
ho
u
ld
 b
e 
o
m
itt
ed
 (B
en
n
et
t 
19
94
).  
•
 
Ca
rd
io
 v
er
sio
n 
sh
ou
ld
 b
e 
av
o
id
ed
 i
n 
th
es
e 
pa
tie
n
ts
 
be
ca
u
se
 
it 
m
ay
 p
ro
du
ce
 in
tr
ac
ta
bl
e 
ar
rh
yt
hm
ia
s.
  
•
 
A
ny
 
el
ec
tr
o
ly
te
 
im
ba
la
n
ce
s 
sh
ou
ld
 b
e 
co
rr
ec
te
d.
 
 
•
 
Th
e 
tre
at
m
en
t 
o
f 
m
u
lti
fo
ca
l 
at
ria
l 
ta
ch
yc
ar
di
a 
as
so
ci
at
ed
 w
ith
 r
es
pi
ra
to
ry
 
di
se
as
e 
is 
to
 
en
su
re
 
th
at
 
se
ru
m
 
po
ta
ss
iu
m
 
le
v
el
s 
ar
e 
ad
eq
ua
te
 
an
d 
to
 t
re
at
 
th
e 
u
n
de
rly
in
g 
re
sp
ira
to
ry
 
pr
o
bl
em
.


3.
 
A
TR
IA
L 
FL
U
TT
ER
: 
•
 
A
tri
al
 
flu
tte
r 
o
cc
u
rs
 
in
 
th
e 
at
riu
m
 
an
d 
cr
ea
te
s 
im
pu
lse
s 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
at
 
an
 
at
ria
l 
ra
te
 
be
tw
ee
n 
25
0 
an
d 
40
0 
tim
es
 
pe
r 
m
in
u
te
. 
 
•
 
B
ec
au
se
 
th
e 
at
ria
l r
at
e 
is 
fa
st
er
 
th
an
 
th
e 
A
V
 
n
o
de
 c
an
 
co
n
du
ct
, 
n
o
t a
ll 
at
ria
l i
m
pu
lse
s 
ar
e 
co
n
du
ct
ed
 in
to
 
th
e 
v
en
tr
ic
le
,
 
ca
u
sin
g 
a 
th
er
ap
eu
tic
 
bl
oc
k 
at
 
th
e 
A
V
 n
o
de
.
 
Th
is 
is 
an
 im
po
rta
n
t f
ea
tu
re
 
o
f t
hi
s 
dy
sr
hy
th
m
ia
.
 
•
 
If 
al
l a
tr
ia
l i
m
pu
lse
s 
w
er
e 
co
n
du
ct
ed
 to
 th
e 
v
en
tr
ic
le
,
 
th
e 
v
en
tr
ic
u
la
r 
ra
te
 
w
o
u
ld
 a
lso
 
be
 
25
0 
to
 4
00
, w
hi
ch
 
w
o
u
ld
 
re
su
lt 
in
 
ve
n
tr
ic
u
la
r 
fib
ril
la
tio
n,
 
a 
lif
e-
th
re
at
en
in
g 
dy
sr
hy
th
m
ia
. 

 C
au
se
s 
•
 
Si
m
ila
r 
to
 th
at
 
o
f a
tr
ia
l f
ib
ril
la
tio
n
. 
 Id
en
tif
yi
ng
 
fe
at
u
re
s 
o
n
 
th
e 
EC
G
 
•
 
V
en
tr
ic
u
la
r 
an
d 
at
ria
l r
at
e:
 A
tri
al
 
ra
te
 
ra
n
ge
s 
be
tw
ee
n
 
25
0 
an
d 
40
0;
 v
en
tr
ic
u
la
r 
ra
te
 
u
su
al
ly
 
ra
n
ge
s 
be
tw
ee
n
 
75
 an
d 
15
0.
 
•
 
V
en
tri
cu
la
r 
an
d 
at
ria
l 
rh
yt
hm
: 
Th
e 
at
ria
l 
rh
yt
hm
 i
s 
re
gu
la
r;
 t
he
 
v
en
tr
ic
u
la
r 
rh
yt
hm
 
is 
u
su
al
ly
 
re
gu
la
r 
bu
t 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
m
ay
 
be
 
irr
eg
u
co
n
du
ct
io
n
. 
•
 
QR
S 
sh
ap
e 
an
d
ab
no
rm
al
 o
r m
•
 
P 
w
av
e:
 
Sa
w
-
t
to
 a
s 
F 
w
av
es
.
•
 
PR
 
in
te
rv
al
: M
de
te
rm
in
e 
th
e 
P
 P:
 
QR
S 
ra
tio
: 
2:
  
C
on
te
nt
 
A
.V
 A
id
s 
Te A
c
u
la
r 
be
ca
us
e 
o
f 
a 
ch
an
ge
 
in
 
th
e 
A
V
 
d 
du
ra
tio
n
: 
U
su
al
ly
 
n
o
rm
al
, b
ut
 
m
ay
 
be
 
m
ay
 
be
 
ab
se
n
t 
to
o
th
ed
 s
ha
pe
. 
Th
es
e 
w
av
es
 a
re
 r
ef
er
re
d 
M
u
lti
pl
e 
F 
w
av
es
 m
ay
 
m
ak
e 
it 
di
ffi
cu
lt 
to
 
PR
 in
te
rv
al
.
 
1,
 
3:
1,
 
o
r 
4:
1 
 
a
ch
in
g 
ct
iv
ity
 
Le
ar
n
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
Ty
pe
s 
 
C
on
te
nt
 
A
.V
 A
id
s 
Te A
c
 
 
a
ch
in
g 
ct
iv
ity
 
Le
ar
n
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
Si
gn
s a
n
d 
sy
m
pt
om
s,
 
 
Ch
es
t 
pa
in
, 
sh
or
tn
es
s 
o
f 
br
ea
th
, 
an
d 
lo
w
 
bl
o
o
d 
pr
es
su
re
. 
 Tr
ea
tm
en
t  
If
 
th
e 
pa
tie
n
t i
s 
u
n
st
a
bl
e,
 
 
El
ec
tr
ic
al
 
ca
rd
io
 v
er
sio
n 
is 
u
su
al
ly
 
in
di
ca
te
d.
 
 
If
 
th
e 
pa
tie
n
t i
s s
ta
bl
e,
 
•
 
di
lti
az
em
 
(eg
,
 
Ca
rd
iz
em
), 
v
er
ap
am
il 
(e.
g.
,
 
Ca
la
n
, 
Is
op
tin
), 
be
ta
-
bl
oc
ke
rs
,
 
o
r 
di
gi
ta
lis
 
m
ay
 
be
 
ad
m
in
ist
er
ed
 i
n
tr
av
en
o
u
sly
 
to
 
slo
w
 
th
e 
v
en
tr
ic
u
la
r 
ra
te
. 
Th
es
e 
m
ed
ic
at
io
n
s 
ca
n
 s
lo
w
 
co
n
du
ct
io
n 
th
ro
u
gh
 
th
e 
A
V
 
n
o
de
. 
•
 
Fl
ec
ai
ni
de
 
(T
am
bo
co
r),
 ib
uti
lid
e 
(C
orv
ert
), 
do
fe
til
id
e 
(T
ik
os
yn
), 
qu
in
id
in
e 
(eg
, 
Ca
rd
io
qu
in
, 
Qu
ina
gl
u
te
), 
di
so
py
ra
m
id
e 
(N
o
rp
ac
e),
 
o
r 
am
io
da
ro
n
e 
(C
o
rd
ar
o
n
e,
 
Pa
ce
ro
n
e) 
ma
y 
be
 g
iv
en
 
to
 p
ro
m
o
te
 
co
n
v
er
sio
n
 
to
 
sin
us
 rh
yt
hm
 
 
•
 
If 
m
ed
ic
at
io
n
 
th
er
ap
yi
s 
u
n
su
cc
es
sf
u
l, 
el
ec
tr
ic
al
 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
ca
rd
io
v
er
sio
n 
is 
of
te
n
 s
u
cc
es
sf
u
l. 
 
•
 
O
nc
e 
co
n
v
er
sio
n
 
ha
s 
o
cc
u
rr
ed
, 
qu
in
id
in
e, 
di
so
py
ra
m
id
e,
 
fle
ca
in
id
e,
 
pr
op
af
en
on
e 
(R
hy
th
m
o
l),
 
am
io
da
ro
ne
,
 
o
r 
so
ta
lo
l 
(B
eta
pa
ce
) m
ay
 
be
 g
iv
en
 
to
 
m
ai
nt
ai
n
 
sin
u
s 
rh
yt
hm
.
 
4.
 A
TR
IA
L 
FI
BR
IL
LA
TI
O
N
: 
 
A
tri
al
 
fib
ril
la
tio
n
 c
au
se
s 
a 
ra
pi
d,
 
di
so
rg
an
iz
ed
,
 
an
d 
u
n
co
o
rd
in
at
ed
 
tw
itc
hi
ng
 
o
f a
tr
ia
l m
u
sc
u
la
tu
re
. 
 
 
It 
is 
th
e 
m
o
st
 
co
m
m
o
n
 
dy
sr
hy
th
m
ia
 
th
at
 
ca
u
se
s 
pa
tie
n
ts
 to
 
se
ek
 
m
ed
ic
al
 a
tte
nt
io
n.
 
 
It 
m
ay
 s
ta
rt
 a
nd
 s
to
p 
su
dd
en
ly
.
 
A
tri
al
 f
ib
ril
la
tio
n
 
m
ay
 
o
cc
u
r 
fo
r 
a 
v
er
y 
sh
o
rt
 t
im
e 
(pa
ro
x
ys
m
al
), 
o
r 
it 
m
ay
 
be
 c
hr
o
n
ic
. 
 
 C
au
se
s 
 
A
tri
al
 
fib
ril
la
tio
n
 
is 
u
su
al
ly
 
as
so
ci
at
ed
 
w
ith
 
ad
va
nc
ed
 
ag
e,
 
V
al
vu
la
r 
he
ar
t 
di
se
as
e,
 
co
ro
n
ar
y 
ar
te
ry
 
di
se
as
e,
 
hy
pe
rt
en
sio
n
, 
ca
rd
io
m
yo
pa
th
y,
 
hy
pe
rt
hy
ro
id
ism
,
 
pu
lm
o
n
ar
y 
di
se
as
e,
 A
cu
te
 
m
o
de
ra
te
 to
 
he
av
y 
in
ge
sti
o
n
 o
f 
al
co
ho
l 
(“h
ol
id
ay
 
he
ar
t”
 
sy
n
dr
o
m
e),
 
o
r 
th
e 
af
te
rm
at
h 
o
f 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
o
pe
n
 h
ea
rt 
su
rg
er
y.
 
So
m
et
im
es
 
it 
o
cc
u
rs
 in
 
pe
o
pl
e 
w
ith
ou
t 
an
y 
un
de
rly
in
g 
pa
th
op
hy
sio
lo
gy
 
(te
rm
ed
 
lo
ne
 
at
ria
l 
fib
ril
la
tio
n
).  
 Id
en
tif
yi
ng
 
fe
at
u
re
s 
o
n
 
th
e 
EC
G
; 
1.
 
V
en
tr
ic
u
la
r 
an
d 
at
ria
l r
at
e:
 
A
tri
al
 
ra
te
 
is 
30
0 
to
 
60
0.
 
V
en
tri
cu
la
r 
ra
te
 i
s 
u
su
al
ly
 
12
0 
to
 2
00
 i
n
 
u
n
tr
ea
te
d 
at
ria
l f
ib
ril
la
tio
n
 V
en
tri
cu
la
r a
n
d 
at
ria
l r
hy
th
m
: 
H
ig
hl
y 
irr
eg
u
la
r 
2.
 
QR
S 
sh
ap
e a
n
d 
du
ra
tio
n:
 U
su
al
ly
 n
or
m
al
, b
ut
 m
ay
 b
e 
ab
no
rm
al
 
3.
 
P 
w
av
e:
 N
o 
di
sc
er
n
ib
le
 P
 
w
av
es
; 
irr
eg
u
la
r 
u
n
du
la
tin
g 
w
av
es
 a
re
 s
ee
n
 a
n
d 
ar
e 
re
fe
rr
ed
 to
 a
s 
fib
ril
la
to
ry
 
o
r 
f 
w
av
es
 
4.
 
PR
 in
te
rv
al
: 
Ca
nn
ot
 
be
 
m
ea
su
re
d 
5.
 
P:
 Q
RS
 ra
tio
: m
an
y:
1 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
nt
 
A
.V
 A
id
s 
Te A
c
 
a
ch
in
g 
ct
iv
ity
 
Le
ar
n
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
 6.
 
A
 
ra
pi
d 
v
en
tr
v
en
tr
ic
u
la
r 
fil
v
o
lu
m
e.
 
7.
 
B
ec
au
se
 t
hi
s 
rh
co
n
tr
ac
t a
t d
iff
o
f 
di
as
to
le
 
an
d
25
%
 to
 3
0%
 o
le
ad
s 
to
 s
ym
p
an
d 
m
al
ai
se
.
 
8.
 
Th
er
e 
is 
u
su
al
l
C
on
te
nt
 
A
.V
 A
id
s 
Te A
c
ric
ul
ar
 
re
sp
on
se
 r
ed
uc
es
 
th
e 
tim
e 
fo
r 
lli
ng
, 
re
su
lti
n
g 
in
 
a 
sm
al
le
r 
st
ro
ke
 
hy
th
m
 c
au
se
s 
th
e 
at
ria
 
an
d 
ve
nt
ric
le
s 
to
 
fe
re
n
t t
im
es
,
 
th
e 
at
ria
l k
ic
k 
(th
e 
la
st
 
pa
rt 
d 
v
en
tr
ic
ul
ar
 fi
lli
ng
, w
hi
ch
 
ac
co
u
n
ts
 
fo
r 
o
f 
th
e 
ca
rd
ia
c 
o
u
tp
ut
) i
s a
lso
 
lo
st.
 
Th
is 
pt
o
m
s 
o
f 
irr
eg
ul
ar
 p
al
pi
ta
tio
ns
,
 
fa
tig
u
e,
 
ly
 
a 
pu
lse
 
de
fic
it,
 
a 
n
u
m
er
ic
al
 d
iff
er
en
ce
 
a
ch
in
g 
ct
iv
ity
 
Le
ar
n
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
be
tw
ee
n
 a
pi
ca
l a
nd
 ra
di
al
 p
ul
se
 r
at
es
.
 
 
9.
 
Th
e 
sh
or
te
r 
tim
e 
in
 d
ia
sto
le
 
re
du
ce
s t
he
 ti
m
e 
av
ai
la
bl
e 
fo
r 
co
ro
n
ar
y 
ar
te
ry
 
pe
rfu
sio
n
, 
th
er
eb
y 
in
cr
ea
sin
g 
th
e 
ris
k 
fo
r 
m
yo
ca
rd
ia
l i
sc
he
m
ia
.
 
 
10
. T
he
 e
rra
tic
 
at
ria
l c
o
n
tr
ac
tio
n
 p
ro
m
o
te
s 
th
e 
fo
rm
at
io
n 
o
f a
 
th
ro
m
bu
s 
w
ith
in
 
th
e 
at
ria
, 
in
cr
ea
sin
g 
th
e 
ris
k 
fo
r 
an
 
em
bo
lic
 
ev
en
t. 
11
. T
he
re
 
is 
a 
tw
o-
 t
o
 
fiv
e-
fo
ld
 i
nc
re
as
e 
in
 t
he
 
ris
k 
of
 
st
ro
ke
 
(br
ai
n 
at
ta
ck
). 
 Tr
ea
tm
en
t o
f a
tr
ia
l f
ib
ri
lla
tio
n
 
•
 
D
ep
en
ds
 o
n
 i
ts 
ca
u
se
 a
n
d 
du
ra
tio
n 
an
d 
th
e 
pa
tie
n
t’
s 
sy
m
pt
om
s,
 
ag
e,
 
an
d 
co
m
o
rb
id
iti
es
. 
 
•
 
In
 m
an
y 
pa
tie
nt
s, 
at
ria
l 
fib
ril
la
tio
n
 
co
n
v
er
ts
 t
o
 
sin
u
s 
rh
yt
hm
 w
ith
in
 2
4 
ho
ur
s 
an
d 
w
ith
o
u
t t
re
at
m
en
t. 
 
•
 
B
ot
h 
st
ab
le
 
an
d 
u
n
st
ab
le
 a
tr
ia
l 
fib
ril
la
tio
ns
 
o
f 
sh
o
rt
 
du
ra
tio
n
 a
re
 t
re
at
ed
 
th
e 
sa
m
e 
as
 s
ta
bl
e 
an
d 
u
n
st
ab
le
 
at
ria
l f
lu
tte
r.
 
•
 
Ca
rd
io
 v
er
sio
n 
m
ay
 
be
 in
di
ca
te
d 
fo
r 
at
ria
l f
ib
ril
la
tio
n
 
th
at
 
ha
s 
be
en
 
pr
es
en
t 
fo
r 
le
ss
 
th
an
 
48
 h
ou
rs
, 
a 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
co
n
di
tio
n
 
te
rm
ed
 
ac
u
te
 o
ns
et
 
at
ria
l 
fib
ril
la
tio
n
.[1
00
-
20
0 
m
on
o
ph
as
ic
 
jou
le
s] 
•
 
Ca
rd
io
 v
er
sio
n
 
o
f 
at
ria
l 
fib
ril
la
tio
n
 
th
at
 h
as
 
la
st
ed
 
lo
n
ge
r 
th
an
 
48
 h
ou
rs
 s
ho
ul
d 
be
 a
v
o
id
ed
 u
nl
es
s 
th
e 
pa
tie
n
t 
ha
s 
re
ce
iv
ed
 a
nt
ic
oa
gu
la
n
ts
,
 
du
e 
to
 
th
e 
hi
gh
 
ris
k 
fo
r 
em
bo
liz
at
io
n 
of
 
at
ria
l t
hr
o
m
bi
.
 
•
 
Fo
r 
at
ria
l 
fib
ril
la
tio
n
 o
f 
ac
u
te
 o
n
se
t, 
th
e 
m
ed
ic
at
io
ns
 
qu
in
id
in
e,
 
ib
ut
ili
de
, 
fle
ca
in
id
e,
 
do
fe
til
id
e, 
pr
op
af
en
on
e,
 
pr
oc
ai
na
m
id
e 
(P
ron
es
ty
l),
 di
so
py
ra
m
id
e, 
o
r 
am
io
da
ro
ne
 
m
ay
 
be
 
gi
ve
n 
to
 
ac
hi
ev
e 
co
n
v
er
sio
n
 
to
 
sin
us
 rh
yt
hm
.
 
•
 
In
tra
v
en
o
u
s 
ad
en
o
sin
e 
ha
s 
al
so
 
be
en
 
us
ed
 
fo
r 
co
n
v
er
sio
n
,
 
as
 w
el
l a
s 
to
 a
ss
ist
 in
 
th
e 
di
ag
n
o
sis
.  
•
 
To
 
pr
ev
en
t 
re
cu
rr
en
ce
 a
n
d 
to
 
m
ai
n
ta
in
 
sin
u
s 
rh
yt
hm
,
 
qu
in
id
in
e,
 
di
so
py
ra
m
id
e,
 
fle
ca
in
id
e,
 
pr
op
af
en
o
n
e,
 
so
ta
lo
l, 
o
r 
am
io
da
ro
n
e 
m
ay
 
be
 p
re
sc
rib
ed
.
 
 
•
 
Ca
lc
iu
m
-c
ha
n
n
el
 
bl
oc
ke
rs
 
[d
ilt
ia
ze
m
 
(C
ar
di
ze
m
,
 
D
ila
co
r,
 
Ti
az
ac
) 
an
d 
v
er
ap
am
il 
(C
al
an
, 
Is
o
pt
in
, 
V
er
el
an
)] 
an
d 
be
ta
 
bl
oc
ke
rs
 
ar
e 
ef
fe
ct
iv
e 
in
 
co
n
tr
ol
lin
g 
th
e 
ve
nt
ric
u
la
r 
ra
te
 i
n
 
at
ria
l 
fib
ril
la
tio
n
,
 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
es
pe
ci
al
ly
 
du
rin
g 
ex
er
ci
se
.
 
•
 
U
se
 
o
f 
di
go
x
in
 
is 
re
co
m
m
en
de
d 
to
 
co
n
tr
ol
 
th
e 
v
en
tr
ic
u
la
r 
ra
te
 
in
 
th
os
e 
pa
tie
nt
s 
w
ith
 
po
or
 c
ar
di
ac
 
fu
n
ct
io
n
 (e
jec
tio
n
 fr
ac
tio
n
 le
ss
 
th
an
 
40
%
). 
•
 
In
 a
dd
iti
on
, 
w
ar
fa
rin
 i
s 
in
di
ca
te
d 
if 
th
e 
pa
tie
n
t 
is 
at
 
hi
gh
er
 
ris
k 
fo
r 
a 
st
ro
ke
 
(ie
, 
is 
el
de
rly
 
o
r 
ha
s 
hy
pe
rt
en
sio
n,
 
he
ar
t f
ai
lu
re
,
 
o
r 
a 
hi
st
or
y 
o
f s
tr
o
ke
).  
•
 
A
sp
iri
n
 m
ay
 
be
 
su
bs
tit
u
te
d 
fo
r 
w
ar
fa
rin
 fo
r 
th
os
e 
w
ith
 
co
n
tr
ai
nd
ic
at
io
n
s 
to
 w
ar
fa
rin
 a
nd
 
th
os
e 
w
ho
 
ar
e 
at
 
lo
w
er
 
ris
k 
of
 st
ro
ke
.
 
•
 
Th
e 
ch
oi
ce
 
o
f 
an
tit
hr
o
m
bo
tic
 
m
ed
ic
at
io
n 
ca
n
 
be
 
gu
id
ed
 b
y 
tr
an
se
so
ph
ag
ea
l e
ch
oc
ar
di
og
ra
ph
y.
 
 
•
 
Pa
ce
m
ak
er
 
im
pl
an
ta
tio
n
 
o
r 
su
rg
er
y 
is 
so
m
et
im
es
 
in
di
ca
te
d 
fo
r 
pa
tie
nt
s 
w
ho
 
ar
e 
u
n
re
sp
on
siv
e 
to
 
m
ed
ic
at
io
ns
. 
     
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
Su
pr
a
 v
en
tr
ic
u
la
r 
ta
ch
yc
a
rd
ia
 
 
 EC
G
 C
H
A
R
A
C
TE
R
IS
TI
C
S 
•
 
R
hy
th
m
: 
R
eg
u
la
r 
•
 
R
at
e:
 G
re
at
er
 th
an
 1
00
 b
ea
ts
/m
in
; c
an
 b
e a
s 
fa
st
 
as
 
 
28
0 
be
at
s/m
in
 
•
 
P-
w
a
v
e:
 U
su
al
ly
 
n
o
t v
isi
bl
e  
•
 
PR
 
in
te
rv
a
l: 
N
ot
 
m
ea
su
ra
bl
e 
 QR
S 
co
m
pl
ex
: 
U
su
al
ly
 
n
ar
ro
w
; 
m
ay
 
be
 w
id
e 
if 
ab
er
ra
n
t 
co
n
du
ct
io
n
 o
cc
u
rs
.
 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
21
 
40
 
m
in
 
Th
e 
gr
o
u
p 
sh
ou
ld
 b
e 
ab
le
 
to
 
ex
pl
ai
n 
th
e 
v
en
tr
ic
u
la
r 
ar
rh
yt
hm
ia
s 
 
IV
)V
EN
TR
IC
U
L
A
R
 
D
Y
SR
H
Y
TH
M
IA
S:
 
1.
 
PR
EM
A
TU
R
E 
V
EN
TR
IC
U
LA
R
 C
O
M
PL
EX
: 
D
es
cr
ip
tio
n 
•
 
A
 
pr
em
at
u
re
 
v
en
tr
ic
ul
ar
 
co
n
tr
ac
tio
n 
(P
V
C)
 i
s 
a 
de
po
la
riz
at
io
n
 
th
at
 
ar
ise
s 
in
 
ei
th
er
 
v
en
tr
ic
le
 
be
fo
re
 
th
e 
n
ex
te
x
pe
ct
ed
 s
in
u
s 
be
at
,
 
an
d 
is 
th
er
ef
o
re
 
la
be
le
d 
“
pr
em
at
u
re
.
”
 
 
•
 
Th
ey
 
ar
e 
ge
n
er
al
ly
 
ea
sy
 
to
 
de
te
ct
 
be
ca
u
se
 
th
e 
QR
S 
isw
id
e 
an
d 
bi
za
rre
 lo
ok
in
g.
 
 
•
 
Si
nc
e 
PV
Cs
 
o
rig
in
at
e 
in
 
th
e 
v
en
tr
ic
le
,
 
th
e 
n
o
rm
al
 
se
qu
en
ce
 
o
f 
v
en
tr
ic
u
la
rd
ep
ol
ar
iz
at
io
n
 
is 
al
te
re
d.
 
Fo
r 
ex
am
pl
e,
 
in
ste
ad
 
o
f 
th
e 
tw
o
 
v
en
tr
ic
le
s 
de
po
la
riz
in
g 
sim
u
lta
ne
ou
sly
,
 
a 
PV
C 
w
ill
ca
u
se
 
th
e 
v
en
tr
ic
le
s 
to
 
de
po
la
riz
e 
at
 
di
ffe
re
n
t t
im
es
 o
r 
se
qu
en
tia
lly
.
 
 
•
 
Co
nd
u
ct
io
n
 
o
cc
u
rs
 
m
o
re
 
slo
w
ly
th
ro
u
gh
 
th
e 
m
yo
ca
rd
iu
m
 
th
an
 
th
ro
u
gh
 
sp
ec
ia
liz
ed
 
co
nd
uc
tio
n
 
pa
th
w
ay
s.
 
Th
is 
re
su
lts
 
in
 
a 
w
id
e 
(0.
12
 
se
co
n
d 
o
rg
re
at
er
) a
n
d 
bi
za
rr
e-
ap
pe
ar
in
g 
QR
S 
Po
w
er
Po
in
t 
pr
es
en
ta
tio
n
 
EC
G
 
bo
ok
le
t 
Le
ct
ur
e 
cu
m
 
D
isc
u
ss
io
n
, 
Ex
pl
ai
n
in
g 
Cl
ar
ify
in
g 
do
ub
ts,
 
 
M
ot
iv
at
in
g 
Li
st
en
in
g,
 
A
sk
in
g 
do
ub
ts
, 
Ta
ki
ng
 
n
o
te
s 
W
ha
t a
re
 
v
en
tr
ic
u
la
r 
ar
rh
yt
hm
ia
s?
 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
 
Th
e 
se
qu
e
u
su
al
ly
 
re
su
lti
ng
 
di
re
ct
io
n 
op
po
sit
e
o
cc
u
rs
, 
yo
u
 m
ay
 
f
Th
is 
is 
ca
lle
d 
a 
Co
  
Th
e 
co
m
p
be
pr
es
en
t. 
  
C
on
te
nt
 
A
.V
 A
id
s 
Te A
c
en
ce
 
o
f 
re
po
la
riz
at
io
n 
is 
al
so
 a
lte
re
d,
 
in
 
an
 
ST
se
gm
en
t 
an
d 
T 
w
av
e 
in
 a
 
e 
to
 t
he
 Q
R
S 
co
m
pl
ex
. 
A
fte
r 
th
e 
PV
C 
fin
d 
a 
sh
or
tp
au
se
 
be
fo
re
 
th
e 
ne
x
t 
QR
S. 
o
m
pe
n
sa
to
ry
 
pa
u
se
. 
 
pe
n
sa
to
ry
 
pa
u
se
 
m
ay
 
o
r 
m
ay
 
n
o
t 
a
ch
in
g 
ct
iv
ity
 
Le
ar
n
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
TY
PE
S 
O
F 
PV
C
; 
A
.U
ni
fo
ca
l P
V
C
s:
 
 
W
he
n
 a
 
PV
C 
o
rig
in
at
es
 
fro
m
 
a 
sin
gl
e 
fo
cu
s,
 
its
 
m
o
rp
ho
lo
gy
 o
r 
w
av
ef
o
rm
 
ch
ar
ac
te
ris
tic
s 
lo
o
k 
th
e 
sa
m
e 
ea
ch
tim
e.
 
 
 
W
he
n
 a
 P
V
C 
lo
ok
s t
he
 s
am
e 
ea
ch
 ti
m
e,
 
it 
is 
ca
lle
d 
a 
u
n
ifo
ca
l P
V
C 
(be
ca
u
se
 
it 
o
rig
in
at
es
 fr
o
m
 
o
n
e 
ar
ea
). 
 
A
ll 
of
 
th
e 
PV
Cs
 f
ro
m
 
a 
u
n
ifo
ca
l 
so
ur
ce
 
ar
e 
id
en
tic
al
 
in
 
ap
pe
ar
an
ce
.
 
 
 
B.
 
M
u
lti
fo
ca
l P
V
C
s:
 
 
In
 
ca
se
s 
o
f 
gr
ea
te
r 
irr
ita
bi
lit
y,
 
se
v
er
al
 
v
en
tr
ic
u
la
r 
fo
ci
 m
ig
ht
 
be
gi
n
 to
 in
iti
at
e 
ec
to
pi
c 
be
at
s.
 
  
M
u
lti
fo
ca
l 
PV
Cs
w
ill
 
o
cc
u
r 
if 
m
o
re
 
th
an
 
o
n
e 
ec
to
pi
c 
ar
ea
 
be
gi
n
s 
to
 in
iti
at
e 
ea
rly
 
v
en
tr
ic
u
la
r b
ea
ts
.
 
Fo
r 
ex
am
pl
e,
 if
 th
re
e 
ec
to
pi
cv
en
tr
ic
u
la
r 
sit
es
 
be
ga
n
 in
iti
at
in
g 
PV
Cs
,
 
ea
ch
 
sit
e 
w
o
u
ld
 p
ro
du
ce
 
a 
sli
gh
tly
 
di
ffe
re
n
t l
oo
ki
n
g 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
PV
C 
w
av
ef
o
rm
.
 
 
•
 
Th
e 
EC
G
 
cr
ite
ria
 a
re
 
ba
sic
al
ly
 
th
e 
sa
m
e 
as
 
u
n
ifo
ca
l P
V
Cs
. 
M
ul
tif
o
ca
l P
V
Cs
 a
re
 co
n
sid
er
ed
 
m
o
re
 
da
ng
er
o
u
sw
he
n 
co
m
pa
re
d 
to
 u
ni
fo
ca
l P
V
Cs
,
 
as
 
th
is 
re
pr
es
en
ts
 
a 
gr
ea
te
r 
am
o
u
n
t o
f m
yo
ca
rd
ia
l i
rri
ta
bi
lit
y.
 
•
 
PV
Cs
 
m
ay
 
al
so
 
o
cc
u
r 
in
 
su
cc
es
sio
n
. 
W
he
n
 
th
is 
ha
pp
en
s, 
th
e 
PV
Cs
 
ar
e 
ca
lle
d 
a 
Co
up
le
t. 
(T
he
 
st
rip
 
ab
ov
e 
al
so
sh
ow
s a
 
co
u
pl
et
.
)  
•
 
Th
e 
te
rm
 V
en
tr
ic
u
la
r 
B
ig
em
in
y 
is 
us
ed
 fo
r 
a 
gr
o
u
pe
d 
be
at
in
g 
pa
tte
rn
 
w
he
n
 
ev
er
y 
o
th
er
 
be
at
is 
a 
PV
C 
(de
sp
ite
 
th
e 
u
n
de
rly
in
g 
rh
yt
hm
).  
 
Fo
r 
ex
am
pl
e,
 
v
en
tr
ic
u
la
r 
bi
ge
m
in
y 
is 
a 
w
he
n
 
yo
u
 
se
e 
a 
pa
tte
rn
 
o
f o
n
eP
V
C,
 
th
en
 o
n
e 
n
o
rm
al
 b
ea
t, 
th
en
 o
ne
 
PV
C,
 
fo
llo
w
ed
 b
y 
a 
n
o
rm
al
 b
ea
t.I
f 
ev
er
y 
ot
he
r 
be
at
 
is 
a 
PV
C,
 v
en
tr
ic
ul
ar
 b
ig
em
in
y 
is 
pr
es
en
t. 
 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
•
 
If 
ev
er
y 
th
ird
 
be
at
 
is 
a 
PV
C,
 
th
e 
te
rm
 
V
en
tri
cu
la
rT
rig
em
in
y 
is 
u
se
d;
 if
 
ev
er
y 
fo
u
rt
h 
be
at
 
is 
a 
PV
C,
 V
en
tri
cu
la
r 
Qu
ad
rig
em
in
y 
is 
pr
es
en
t; 
an
d 
so
 
fo
rt
h.
 
 
Th
e 
st
rip
be
lo
w
 
is 
an
 
ex
am
pl
e 
o
f 
ve
n
tr
ic
u
la
r 
tr
ig
em
in
y.
 
R
 o
n 
T 
Ph
en
o
m
en
o
n
: 
•
 
Th
e 
T 
w
av
e 
is 
a 
se
n
sit
iv
e 
o
r 
v
u
ln
er
ab
le
 
ar
ea
 in
 
th
e 
ca
rd
ia
c 
el
ec
tr
ic
al
 c
yc
le
. 
 
•
 
R
em
em
be
r 
th
at
 
th
e 
he
ar
t i
s n
o
w
re
po
la
riz
in
g 
an
d 
do
es
 
n
o
t l
ik
e 
to
 b
e 
st
im
u
la
te
d 
at
 
th
is 
tim
e.
 
 
•
 
If 
an
 
ea
rly
 
v
en
tr
ic
ul
ar
 b
ea
t c
o
m
es
 in
 
o
n
 to
p 
of
 
o
rn
ea
r 
th
e 
T 
w
av
e,
 
th
e 
ea
rly
 
be
at
 
co
u
ld
 th
ro
w
 th
e 
he
ar
t i
nt
o 
an
 
u
n
co
n
tr
o
lla
bl
e 
re
pe
tit
iv
e 
pa
tte
rn
 
ca
lle
d 
v
en
tr
ic
u
la
rt
ac
hy
ca
rd
ia
.
 
 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
•
 
Th
e 
te
rm
 
“
R
 o
n
 T
 
ph
en
o
m
en
o
n
” 
is 
us
ed
 w
he
n
ev
er
 
an
 
ea
rly
 
v
en
tr
ic
u
la
r b
ea
t l
ie
s 
n
ea
r 
th
ev
u
ln
er
ab
le
 T
 
w
av
e.
 
 
•
 
Ea
rly
 
de
te
ct
io
n
 
ca
n
he
lp
 p
re
ve
n
t 
yo
u
r 
pa
tie
n
t 
fro
m
 
de
ve
lo
pi
n
g 
a 
lif
e-
th
re
at
en
in
g 
rh
yt
hm
. 
 Po
ss
ib
le
 
C
au
se
s 
o
f P
V
C
s:
 
•
 
Ca
ffe
in
e,
 
to
ba
cc
o
, 
al
co
ho
l 
•
 
D
ig
ox
in
 to
xi
ci
ty
 
•
 
Ex
er
ci
se
 
•
 
H
yp
oc
al
ce
m
ia
 
•
 
H
yp
er
ka
le
m
ia
 
•
 
N
ew
 M
I 
•
 
Pr
oa
rr
hy
th
m
ic
 
ef
fe
ct
 
o
f a
n
tia
rr
hy
th
m
ic
 
ag
en
ts

 EC
G
 
C
ri
te
ri
a
: 
•
 
V
en
tri
cu
la
r 
an
d 
at
ria
l 
ra
te
: 
D
ep
en
ds
 
on
 
th
e 
u
n
de
rly
in
g 
rh
yt
hm
 (e
g, 
sin
u
s 
rh
yt
hm
) 
•
 
V
en
tr
ic
u
la
r 
an
d 
at
ria
l r
hy
th
m
: I
rr
eg
u
la
r 
du
e 
to
 
ea
rly
 
QR
S, 
cr
ea
tin
g 
o
n
e 
R
R 
in
te
rv
al
 
th
at
 
is 
sh
or
te
r 
th
an
 th
e 
o
th
er
s.
 
PP
 
in
te
rv
al
 
m
ay
 
be
 
re
gu
la
r, 
in
di
ca
tin
g 
th
at
 
th
e 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
PV
C 
di
d 
no
t d
ep
ol
ar
iz
e 
th
e 
sin
us
 n
o
de
. 
•
 
QR
S s
ha
pe
 
an
d 
du
ra
tio
n:
 D
ur
at
io
n
 is
 
0.
12
 se
co
n
ds
 
o
r 
lo
ng
er
; s
ha
pe
 
is 
bi
za
rr
e 
an
d 
ab
no
rm
al
 
•
 
P 
w
av
e:
 
V
isi
bi
lit
y 
o
f 
P 
w
av
e 
de
pe
n
ds
 
o
n
 t
he
 
tim
in
g 
o
f t
he
 P
V
C;
 
m
ay
 
be
 a
bs
en
t 
(hi
dd
en
 in
 th
e 
QR
S 
o
r 
T 
w
av
e) 
or 
in 
fro
n
t 
o
f 
th
e 
QR
S. 
If 
th
e 
P 
w
av
e 
fo
llo
w
s 
th
e 
QR
S, 
th
e 
sh
ap
e 
o
f t
he
 
P 
w
av
e 
m
ay
 
be
 d
iff
er
en
t. 
•
 
PR
 
in
te
rv
al
: 
If 
th
e 
P 
w
av
e 
is 
in
 
fro
n
t o
f t
he
 
QR
S,
 
th
e 
PR
 in
te
rv
al
 
is 
le
ss
 
th
an
 0
.1
2 
se
co
n
ds
. 
•
 
P:
 Q
R
S 
ra
tio
: 
0:
1;
 1
:1
 
 N
ur
sin
g 
Pr
io
ri
tie
s:
 
•
 
A
ss
es
s 
th
e 
pa
tie
n
t’
s 
re
sp
o
n
se
. 
•
 
M
an
y 
pa
tie
nt
s 
ar
e 
as
ym
pt
om
at
ic
, 
w
hi
le
 o
th
er
s 
m
ay
 
fe
el
 p
al
pi
ta
tio
n
s 
o
r 
lig
ht
-h
ea
de
d.

 Po
te
n
tia
l T
re
a
tm
en
ts
: 
 
Tr
ea
tm
en
t 
is 
re
qu
ire
d 
o
n
ly
 
w
he
n 
PV
Cs
 
ar
e 
fre
qu
en
t o
r t
he
 
pa
tie
n
t h
as
 
in
to
le
ra
bl
e s
ym
pt
om
s.
 
 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
•
 
A
sy
m
pt
om
a
tic
: 
O
bs
er
va
tio
n
. 
R
ul
e 
ou
t 
hy
po
ka
le
m
ia
 
an
d 
hy
po
xe
m
ia
 
(bo
th
 
ca
n
 
tr
ig
ge
r 
PV
Cs
). 
O
xy
ge
n
.
Co
rr
ec
t e
le
ct
ro
ly
te
 
im
ba
la
n
ce
s.
 
•
 
Sy
m
pt
om
a
tic
: 
In
 
th
e 
se
tti
ng
 
o
f 
an
 a
cu
te
 m
yo
ca
rd
ia
l 
in
fa
rc
tio
n,
 
PV
Cs
 
in
di
ca
te
 th
e 
n
ee
d 
to
 a
gg
re
ss
iv
el
yt
re
at
 
th
e 
isc
he
m
ia
/in
fa
rc
tio
n 
w
ith
 
o
x
yg
en
,
 
n
itr
og
ly
ce
rin
,
 
m
o
rp
hi
ne
,
 
an
d 
po
te
n
tia
l a
n
tia
rr
hy
th
m
ic
 
ag
en
ts
.

 2.
 
V
EN
TR
IC
U
LA
R
 T
A
C
H
Y
C
A
R
D
IA
: 
D
es
cr
ip
tio
n 
 
V
en
tr
ic
u
la
r 
Ta
ch
yc
ar
di
a 
(V
T)
 
is 
de
fin
ed
 a
s 
th
re
e 
o
r 
m
o
re
 
co
n
se
cu
tiv
e 
PV
Cs
 in
 
a 
ro
w
 a
t 
a 
ra
te
 
gr
ea
te
r 
th
an
 
10
0b
ea
ts
 p
er
 m
in
u
te
.
 
 
V
T 
is 
ge
n
er
al
ly
 
ca
u
se
d 
by
 s
in
gl
e 
fo
ci
 
in
 e
ith
er
 
v
en
tr
ic
le
 t
ha
t 
fir
e 
at
 
a 
ra
pi
d 
ra
te
 
to
 
o
v
er
rid
e 
th
eS
A
 
n
o
de
 
an
d 
th
er
eb
y 
ta
ke
 c
on
tro
l o
f t
he
 h
ea
rt’
s r
hy
th
m
.
 
 
 
A
 s
ho
rt
 r
un
 o
f 
co
n
se
cu
tiv
e 
PV
Cs
 
is 
o
fte
n
 c
al
le
d 
a“
bu
rs
t”
 
o
f V
T.
 
 
EC
G
 
ch
ar
ac
te
ris
tic
s 
in
cl
u
de
 
a 
ra
pi
d,
 
re
gu
la
r 
rh
yt
hm
 w
ith
 
a 
w
id
e 
QR
S.
 
Th
e 
QR
S 
is 
wi
de
 
sin
ce
 
th
e 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
o
rig
in
 
of
 
th
er
hy
t
th
er
eb
y 
ta
ki
ng
 
a 
lo
th
e 
v
en
tr
ic
le
. 
 
V
en
tri
cu
la
r
QR
Ss
 w
ith
 
th
e 
sa
m
 
V
EN
TR B
A
N
O
N
SU
S
V
EN
TR
 
C
on
te
nt
 
A
.V
 A
id
s 
Te A
c
th
m
 
is 
o
u
ts
id
e 
th
e 
bu
nd
le
 
br
an
ch
es
, 
o
n
ge
r 
tim
e 
to
 c
o
n
du
ct
 c
el
l t
o 
ce
ll 
w
ith
in
 
r 
ta
ch
yc
ar
di
a 
m
ay
 
be
 
m
o
n
o
m
o
rp
hi
c 
(al
l 
m
e 
sh
ap
e) 
R
IC
U
LA
R
 
TA
C
H
Y
C
A
R
D
IA
 
A
SE
D
 O
N
 
D
U
R
A
TI
O
N
 
 
 
ST
A
IN
ED
 
M
O
N
O
M
O
R
PH
IC
 
R
IC
U
LA
R
 
TA
C
H
Y
C
A
R
D
IA
 
 
a
ch
in
g 
ct
iv
ity
 
Le
ar
n
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
SU
ST
A
IN
E
D
 
M
O
N
O
M
O
R
PH
IC
 V
EN
T
R
IC
U
LA
R
 
TA
C
H
Y
C
A
R
D
IA
 
 
 
o
r 
po
ly
m
o
rp
hi
c 
(va
ry
in
g 
QR
Ss
ha
pe
s 
du
rin
g 
th
e 
ta
ch
yc
ar
di
a).
 
BA
SE
D
 O
N
 
M
O
R
PH
O
LO
G
Y
 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
         
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
•
 
A
tri
o
v
en
tr
ic
u
la
r 
di
ss
oc
ia
tio
n 
is 
pr
es
en
t, 
bu
t n
o
t a
lw
ay
s 
n
o
tic
ea
bl
e.
 
Th
is 
m
ea
n
s 
th
at
 
th
e 
sin
u
s 
n
o
de
 
isd
ep
ol
ar
iz
in
g 
th
e 
at
ria
 in
 
a 
n
o
rm
al
 m
an
n
er
 a
t 
a 
ra
te
 
ei
th
er
 
eq
ua
l t
o
 
o
r 
slo
w
er
 th
an
 
th
e 
v
en
tr
ic
u
la
r 
ra
te
. T
hu
s 
sin
us
P 
w
av
es
 s
o
m
et
im
es
 
ca
n
 b
e 
re
co
gn
iz
ed
 
be
tw
ee
n
 
QR
S 
co
mp
le
x
es
 
bu
t 
do
 
n
o
t 
co
n
du
ct
 
do
w
n 
in
to
 t
he
 
v
en
tr
ic
le
s.
 
•
 
Th
is 
ar
rh
yt
hm
ia
 
m
ay
 
be
 
ei
th
er
 
w
el
l 
to
le
ra
te
d 
or
 
as
so
ci
at
ed
 
w
ith
 
lif
e-
th
re
at
en
in
g 
he
m
o
dy
n
am
ic
 
co
m
pr
om
ise
.
 
Th
eh
em
o
dy
n
am
ic
 
co
n
se
qu
en
ce
s 
o
f 
V
T 
de
pe
nd
 
la
rg
el
y 
o
n
 
th
e 
pr
es
en
ce
 
o
r 
ab
se
n
ce
 
o
f 
m
yo
ca
rd
ia
l 
dy
sf
u
n
ct
io
n 
(su
ch
as 
m
ig
ht
 
re
su
lt 
fro
m
 
isc
he
m
ia
 
o
r 
in
fa
rc
tio
n
) a
n
d 
on
 t
he
 
ra
te
 o
f 
V
T 
(th
e 
fa
st
er
 th
e 
ra
te
,
 
th
e 
le
ss
 
w
el
l t
o
le
ra
te
d).
 
 Po
ss
ib
le
 
C
au
se
s:
 
•
 
M
yo
ca
rd
ia
l i
rri
ta
bi
lit
y 
•
 
A
cu
te
 M
I 
•
 
CA
D
 
•
 
D
ru
g 
to
x
ic
ity
 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
•
 
El
ec
tr
o
ly
te
 
im
ba
la
nc
e 
•
 
H
ea
rt
 fa
ilu
re
 
 EC
G
 
C
ri
te
ri
a
: 
•
 
H
ea
rt
 R
at
e:
 1
00
-2
50
 
bp
m
 
•
 
R
hy
th
m
: V
en
tr
ic
u
la
r 
rh
yt
hm
 re
gu
la
r. 
•
 
P 
w
av
es
: P
 w
av
es
 m
ay
 
o
r 
m
ay
 n
ot
 b
e 
se
en
.
 
If 
pr
es
en
t, 
th
ey
 
ar
e 
n
o
t 
as
so
ci
at
ed
 
w
ith
 t
he
 
QR
S 
co
m
pl
ex
.
(A
V
 
di
sa
ss
o
ci
at
io
n 
o
cc
u
rs
 w
ith
 
th
is 
rh
yt
hm
, 
bu
t 
P 
w
av
es
 
ar
e 
n
o
t a
lw
ay
s 
se
en
) 
•
 
PR
 In
te
rv
al
: 
N
ot
 
ap
pl
ic
ab
le
 
•
 
QR
S 
W
idt
h:
 
>.
12
 
se
co
n
ds
, 
w
id
e 
an
d 
bi
za
rr
e 
in
 
ap
pe
ar
an
ce
.
 
D
iff
ic
u
lt 
to
 
di
ffe
re
n
tia
te
 
be
tw
ee
n
 
th
e 
QR
Sa
nd
 th
e 
T 
w
av
e.
 
 N
ur
sin
g 
Pr
io
ri
tie
s:
 
 
Ch
ec
k 
yo
u
r 
pa
tie
n
t’
s 
pu
lse
 
an
d 
bl
oo
d 
pr
es
su
re
 
to
 
de
te
rm
in
e 
if 
th
is 
is 
st
ab
le
, u
n
st
ab
le
 (B
/P
 <
90
) o
rpu
lse
le
ss
 
V
T.
 
 
Tr
ea
tm
en
t d
ep
en
ds
 o
n
 th
e 
ty
pe
 
o
f V
T.
 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
Po
te
n
tia
l T
re
a
tm
en
ts
: 
A
sy
m
pt
o
m
a
tic
: 
•
 
St
ab
le
 
w
ith
 
no
rm
al
 
he
ar
t 
fu
n
ct
io
n
: 
ad
m
in
ist
er
 
pr
oc
ai
n
am
id
e,
 
so
ta
lo
l, 
am
io
da
ro
n
e,
 
o
r 
lid
oc
ai
ne
.
 
•
 
St
ab
le
 
w
ith
 
im
pa
ire
d 
le
ft 
v
en
tr
ic
u
la
r 
fu
n
ct
io
n:
 
ad
m
in
ist
er
 
am
io
da
ro
n
e,
 
lid
oc
ai
ne
 
an
d 
th
en
 
pe
rfo
rm
sy
n
ch
ro
n
iz
ed
 ca
rd
io
ve
rs
io
n.

 Sy
m
pt
om
a
tic
: 
•
 
If 
u
n
st
ab
le
, p
re
pa
re
 fo
r 
im
m
ed
ia
te
 
ca
rd
io
v
er
sio
n.
 
•
 
If 
pu
lse
le
ss
, 
ad
m
in
ist
er
 
ep
in
ep
hr
in
e 
o
rv
as
o
pr
es
sin
 
fo
llo
w
ed
 b
y 
de
fib
ril
la
tio
n
.

 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
EC
G
 C
H
A
R
A
C
TE
R
IS
TI
C
S 
•
 
R
hy
th
m
: 
U
su
al
ly
 re
gu
la
r 
•
 
R
at
e:
 V
en
tr
ic
u
la
r 
ra
te
 
is 
u
su
al
ly
 
22
0-
40
0 
be
at
s/m
in
 
•
 
P-
w
a
v
e:
 N
on
e 
se
en
 
•
 
PR
 
in
te
rv
a
l: 
 N
ot
 m
ea
su
ra
bl
e 
•
 
QR
S 
co
m
pl
ex
: 
V
er
y 
w
id
e,
 
re
gu
la
r,
 s
in
e-
w
av
e 
ty
pe
 
o
f p
at
te
rn
 
 
 
 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
V
EN
TR
IC
U
LA
R
 F
IB
R
IL
LA
TI
O
N
: 
D
es
cr
ip
tio
n 
 
V
en
tr
ic
u
la
r 
fib
ril
la
tio
n
 (V
F)
 is
 
th
e 
re
su
lt 
of
 
hi
gh
ly
 
irr
ita
bl
e 
v
en
tr
ic
le
(s)
, 
wh
ich
 
be
gi
n
 
to
 
se
n
d 
ou
t 
ra
pi
dl
ec
tri
ca
l s
tim
u
li.
 
Th
e 
st
im
u
li 
ar
e 
ch
ao
tic
 re
su
lti
ng
 
in
 
n
o
 
o
rg
an
iz
ed
 v
en
tr
ic
ul
ar
 
de
po
la
riz
at
io
n.
 
Th
e 
v
en
tr
ic
le
s 
do
no
t 
co
n
tr
ac
t 
be
ca
u
se
 
th
ey
 
n
ev
er
 
de
po
la
riz
e.
 
Fo
r 
yo
u
 
vi
su
a
l l
ea
rn
er
s.
.
.
 
jus
t 
im
ag
in
e 
sh
ak
in
g 
a 
bo
w
l f
u
ll 
o
f J
el
l-
O
.G
en
tly
 
sh
ak
e 
th
e 
bo
w
l a
n
d 
w
at
ch
 th
e 
Je
ll-
O
 q
ui
ve
r 
o
r 
“
fib
ril
la
te
.”
 T
hi
s 
is 
sim
ila
r 
to
 w
ha
t i
s 
ha
pp
en
in
g 
w
ith
in
th
e 
he
ar
t. 
Be
ca
u
se
 
th
e 
v
en
tr
ic
le
s 
ar
e 
fib
ril
la
tin
g 
an
d 
ne
ve
r 
co
n
tr
ac
tin
g,
 
th
e 
pa
tie
n
t 
do
es
 
no
t 
ha
ve
 
a 
pu
lse
,
 
ca
rd
ia
co
u
tp
ut
, o
r 
bl
oo
d 
pr
es
su
re
.
 
  
Th
e 
te
rm
s 
co
ar
se
 
an
d 
fin
e 
ha
ve
 
be
en
 
u
se
d 
to
 
de
sc
rib
e 
th
e 
am
pl
itu
de
 o
f 
th
e 
w
av
ef
o
rm
s 
in
 V
F.
 
W
ith
 
Co
ar
se
 
V
F,
th
e 
fib
ril
la
to
ry
 
w
av
es
 
ar
e 
m
o
re
 
ea
sil
y 
se
en
 
an
d 
ar
e 
u
su
al
ly
 
gr
ea
te
r 
th
an
 3
m
m
 
in
 h
ei
gh
t 
(3 
sm
al
l 
bo
x
es
 
ta
ll)
.C
o
ar
se
 
V
F 
u
su
al
ly
 
in
di
ca
te
s 
a 
m
o
re
 
re
ce
n
t 
o
n
se
t 
o
f 
V
F,
 
w
hi
ch
 
co
ul
d 
be
 
m
o
re
 
ea
sil
y 
co
n
v
er
te
d 
by
 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
pr
om
pt
...
de
fib
ril
la
tio
n.
 
Th
e 
pr
es
en
ce
 
o
f 
fin
e 
V
F 
(w
hic
h 
lo
ok
s 
a 
bi
t 
lik
e 
as
ys
to
le
 
an
d 
is 
le
ss
 
th
an
 3
m
m
 in
 
he
ig
ht
) 
o
fte
n
..
.
 
m
ea
n
s 
th
er
e 
ha
s 
be
en
 
a 
co
n
sid
er
ab
le
 
de
la
y 
sin
ce
 
co
lla
ps
e,
 
an
d 
su
cc
es
sf
u
l r
es
u
sc
ita
tio
n 
is 
m
o
re
 
di
ffi
cu
lt.
 
 Po
ss
ib
le
 
C
au
se
s:
 
•
 
A
cu
te
 M
I 
•
 
U
nt
re
at
ed
 v
en
tr
ic
u
la
r 
ta
ch
yc
ar
di
a 
•
 
U
nd
er
ly
in
g 
he
ar
t d
ise
as
e 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
•
 
A
ci
d-
ba
se
 im
ba
la
n
ce
 
•
 
El
ec
tr
ol
yt
e 
im
ba
la
nc
es
 
su
ch
 
as
 
hy
po
ka
le
m
ia
,
 
hy
pe
rk
al
em
ia
,
 
an
d 
hy
pe
rc
al
ce
m
ia

EC
G
 
C
ri
te
ri
a
: 
1.
 
H
ea
rt
 R
at
e:
 
N
o
n
e.
 
N
o 
di
sc
er
n
ab
le
 P
 w
av
es
 
o
r 
QR
S 
co
m
pl
ex
es
 
2.
 
R
hy
th
m
: 
Ch
ao
tic
 
w
av
y 
re
co
rd
in
g.
 
N
o
 
di
sc
er
n
ab
le
 
rh
yt
hm
. 
3.
 
P 
w
av
es
: 
N
on
e 
4.
 
PR
 In
te
rv
al
: 
N
ot
 
ap
pl
ic
ab
le
 

 
QR
S W
id
th
: N
ot
 a
pp
lic
ab
le

N
ur
sin
g 
Pr
io
ri
tie
s:
 
•
 
Ch
ec
k 
fo
r 
an
 a
irw
ay
,
 
br
ea
th
in
g,
 
an
d 
pu
lse
 p
er
 
B
as
ic
 
Li
fe
 
Su
pp
or
t (
BL
S)
 st
an
da
rd
s. 
Ca
ll 
fo
r 
he
lp
.
 
 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
•
 
Th
e 
pa
tie
nt
w
ill
 b
e 
ap
n
ei
c,
 
pu
lse
le
ss
,
 
an
d 
un
re
sp
o
n
siv
e.
 
B
eg
in
 
CP
R
. 
V
F 
tr
ea
tm
en
t 
re
qu
ire
s 
el
ec
tr
ic
al
 
th
er
ap
y(d
ef
ib
ril
la
tio
n
).  
•
 
R
es
u
sc
ita
tio
n
 r
eq
u
ire
s 
de
fib
ril
la
tio
n
 a
n
d 
of
te
n
 r
eq
u
ire
s 
em
er
ge
nc
y 
dr
ug
s 
pe
r 
th
e 
A
dv
an
ce
dC
ar
di
ac
 
Li
fe
 
Su
pp
or
t (
AC
LS
) V
F 
gu
id
el
in
es
. 
•
 
Th
e 
so
o
n
er
 th
e 
pa
tie
n
t i
s 
de
fib
ril
la
te
d,
 
th
e 
m
o
re
 li
ke
ly
 
o
fa
ch
ie
vi
n
g 
sp
on
ta
n
eo
u
s 
ci
rc
u
la
tio
n.
 
Th
e 
lo
ng
er
 
th
e 
pa
tie
n
t 
is 
in
 V
F,
 th
e 
m
o
re
 
di
ffi
cu
lt 
it 
is 
to
 c
o
n
v
er
t 
th
e 
rh
yt
hm
. 
 Po
te
n
tia
l T
re
a
tm
en
ts
: 
•
 
In
iti
al
 
tr
ea
tm
en
t 
is 
al
w
ay
s 
de
fib
ril
la
tio
n
. 
O
n
ly
 
de
fib
ril
la
tio
n
 p
ro
vi
de
s d
ef
in
iti
ve
 th
er
ap
y.
 
•
 
O
th
er
 
pr
io
rit
ie
s 
in
cl
u
de
..
se
cu
rin
g 
an
 a
irw
ay
, 
m
ak
in
g 
su
re
 
th
e 
pa
tie
n
t 
ha
s 
IV
 
ac
ce
ss
, 
an
d 
ad
m
in
ist
er
in
g 
m
ed
ic
at
io
ns
 p
er
 g
u
id
el
in
es
. 
   
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
V
EN
TR
IC
U
LA
R
D
es
cr
ip
tio
n
 
•
 
A
sy
st
o
le
 
re
pr
e
ac
tiv
ity
.
 
 
•
 
To
 a
ss
u
re
 
th
e
rh
yt
hm
 
in
 
a 
se
c
w
o
rk
in
g 
pr
o
pe
•
 
A
sy
st
o
le
 
m
ay
 
ar
re
st
,
 
o
r 
it 
m
a
•
 
In
 a
dd
iti
o
n
, 
th
as
ys
to
le
 
m
ay
 b
sh
ou
ld
be
 tr
ea
te
•
 
If 
n
o
 o
rg
an
iz
ed
ha
s 
a 
pu
lse
,
 
t
tu
rn
ed
 
o
ff,
 
o
r 
i
 
C
on
te
nt
 
A
.V
 A
id
s 
Te A
c
R
 
A
SY
ST
O
LE
: 
es
en
ts
 
th
e 
to
ta
l 
ab
se
n
ce
 
o
f 
el
ec
tri
ca
l 
er
e 
is 
n
o
 
el
ec
tr
ic
al
 a
ct
iv
ity
,
ch
ec
k 
th
e 
co
n
d 
le
ad
 
an
d 
m
ak
e 
su
re
 
yo
u
r 
m
o
n
ito
r i
s 
rly
.
 
 
o
cc
u
r 
as
 
ap
rim
ar
y 
ev
en
t 
in
 
ca
rd
ia
c 
y 
fo
llo
w
 
V
F.
 
e 
di
sti
nc
tio
n
 b
et
w
ee
n
 v
er
y 
fin
e 
V
F 
an
d 
be
 v
er
y 
di
ffi
cu
lt.
 
If 
it 
m
ig
ht
 b
e 
V
F,
 
it 
ed
, l
ik
e 
V
F,
 w
ith
 d
ef
ib
ril
la
tio
n
. 
 
d 
QR
S 
co
m
pl
ex
 
is 
se
en
 
an
d 
th
e 
pa
tie
n
t 
th
en
th
e 
EC
G
 i
s 
im
pr
op
er
ly
 
co
n
n
ec
te
d,
 
m
pr
op
er
ly
 
ca
lib
ra
te
d.
 
a
ch
in
g 
ct
iv
ity
 
Le
ar
n
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
Po
ss
ib
le
 
C
au
se
s:
 
•
 
Se
ve
re
 m
et
ab
ol
ic
 
de
fic
it 
•
 
A
cu
te
 r
es
pi
ra
to
ry
 fa
ilu
re
 
•
 
Ex
te
ns
iv
e 
m
yo
ca
rd
ia
l d
am
ag
e 
o
r 
ru
pt
u
re
d 
ve
n
tr
ic
u
la
r 
an
eu
ry
sm

 
N
ur
sin
g 
Pr
io
ri
tie
s:
 
•
 
Ch
ec
k 
rh
yt
hm
 
in
 a
 
se
co
n
d 
le
ad
 
(m
ak
e 
su
re
 
a 
le
ad
 
ha
s 
n
o
t f
al
le
n 
o
ff)
.
 
•
 
If 
yo
ur
 p
at
ie
n
t 
ha
s 
a 
pu
lse
,
 
th
ey
 
ar
eo
bv
io
u
sly
 
N
O
T 
in
 
as
ys
to
le
.
 
•
 
If 
th
e 
pa
tie
n
t 
is 
pu
lse
le
ss
,
 
in
iti
at
e 
CP
R
 
an
d 
ca
ll 
fo
r 
he
lp

 Po
te
n
tia
l T
re
a
tm
en
ts
: 
•
 
Co
nt
in
ue
 
CP
R 
an
d 
se
cu
re
 
ai
rw
ay
 
an
d 
IV
 
ac
ce
ss
. 
•
 
Se
ar
ch
 f
o
r 
po
ss
ib
le
 
ca
u
se
s.
 
Im
pl
em
en
t 
m
ed
ic
at
io
n
 
th
er
ap
y 
pe
rA
CL
S 
gu
id
el
in
es
.

22
 
10
M
i
n
 
Th
e 
gr
o
u
p 
sh
ou
ld
 a
bl
e 
to
 
M
A
N
A
G
EM
EN
T 
O
F 
D
Y
SR
H
Y
TH
M
IA
 
•
 
D
ys
rh
yt
hm
ia
 
tr
ea
tm
en
ts
 
de
pe
n
d 
o
n
 
w
he
th
er
 
th
e 
Po
w
er
 p
oi
nt
 
pr
es
en
ta
tio
n
 
Le
ct
ur
e 
cu
m
 
D
isc
u
ss
io
n
, 
Li
st
en
in
g,
 
A
sk
in
g 
do
ub
ts
, 
W
ha
t i
s t
he
 
m
an
ag
em
en
t o
f 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
di
sc
u
ss
 
th
e 
m
an
ag
em
en
t o
f 
ar
rh
yt
hm
ia
s 
di
so
rd
er
 
is 
ac
u
te
 o
r 
ch
ro
n
ic
 a
s 
w
el
l a
s 
o
n
 t
he
 c
au
se
 
o
f 
th
e 
dy
sr
hy
th
m
ia
 
an
d 
its
 
ac
tu
al
 
or
 
po
te
nt
ia
l 
he
m
o
dy
n
am
ic
 e
ffe
ct
s. 
•
 
A
cu
te
 d
ys
rh
yt
hm
ia
s 
m
ay
 b
e 
tr
ea
te
d 
w
ith
 m
ed
ic
at
io
ns
 
o
r 
w
ith
 
ex
te
rn
al
 
el
ec
tr
ic
al
 
th
er
ap
y.
 
 
•
 
M
an
y 
an
tia
rrh
yt
hm
ic
 
m
ed
ic
at
io
n
s 
ar
e 
u
se
d 
to
 
tr
ea
t 
at
ria
l a
nd
 v
en
tr
ic
u
la
r t
ac
hy
dy
sr
hy
th
m
ia
s. 
 
•
 
Th
e 
ch
oi
ce
 
o
f 
m
ed
ic
at
io
n
 
de
pe
n
ds
 o
n 
th
e 
sp
ec
ifi
c 
dy
sr
hy
th
m
ia
, 
pr
es
en
ce
 
o
f 
ca
rd
ia
c 
fa
ilu
re
 
an
d 
ot
he
r 
di
se
as
es
, 
an
d 
th
e 
pa
tie
n
t’
s 
re
sp
on
se
 
to
 
pr
ev
io
us
 
tr
ea
tm
en
t. 
 
•
 
Th
e 
n
u
rs
e 
is 
re
sp
on
sib
le
 
fo
r 
m
o
n
ito
rin
g 
an
d 
do
cu
m
en
tin
g 
th
e 
pa
tie
n
t’
s 
re
sp
on
se
s 
to
 th
e 
m
ed
ic
at
io
n
 
an
d 
fo
r 
m
ak
in
g 
su
re
 th
at
 
th
e 
pa
tie
n
t h
as
 th
e 
kn
o
w
le
dg
e 
an
d 
ab
ili
ty
 
to
 m
an
ag
e 
th
e 
m
ed
ic
at
io
n
 r
eg
im
en
.
 
Th
er
e 
ar
e 
fiv
e 
m
ai
n 
cl
as
se
s 
in
 th
e 
Si
n
gh
 V
au
gh
an
 
W
ill
ia
m
s 
cl
as
sif
ic
at
io
n
 o
f a
n
tia
rr
hy
th
m
ic
 
ag
en
ts
 
•
 
Cl
as
s 
I 
ag
en
ts
 
in
te
rfe
re
 
w
ith
 
th
e 
so
di
um
 
(N
a+ )
 
ch
an
n
el
.
 
Ex
pl
ai
ni
n
g,
 
Cl
ar
ify
in
g 
do
ub
ts 
Ta
ki
ng
 
n
o
te
s 
ar
rh
yt
hm
ia
s 

S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
•
 
Cl
as
s 
II 
ag
en
ts
 a
re
 a
n
ti-
sy
m
pa
th
et
ic
 n
er
v
o
u
s 
sy
st
em
 
ag
en
ts
.
 
M
o
st
 
ag
en
ts
 
in
 
th
is 
cl
as
s 
ar
e 
be
ta
 
bl
o
ck
er
s.
 
•
 
Cl
as
s 
III
 a
ge
n
ts
 
af
fe
ct
 
po
ta
ss
iu
m
 
(K
+
) e
ffl
u
x
.
 
•
 
Cl
as
s 
IV
 
ag
en
ts 
af
fe
ct
 
ca
lc
iu
m
 
ch
an
n
el
s 
an
d 
th
e 
A
V
 
n
o
de
.
 
•
 
Cl
as
s 
V
 
ag
en
ts
 
w
o
rk
 
by
 
o
th
er
 
or
 
un
kn
o
w
n
 
m
ec
ha
n
ism
s 
  
If 
m
ed
ic
at
io
n
s 
al
on
e 
ar
e 
in
ef
fe
ct
iv
e 
in
 
er
ad
ic
at
in
g 
o
r 
de
cr
ea
sin
g 
th
e 
dy
sr
hy
th
m
ia
,
 
ce
rt
ai
n 
ad
jun
ct
iv
e 
m
ec
ha
n
ic
al
 
th
er
ap
ie
s 
ar
e 
av
ai
la
bl
e.
 
Th
e 
m
o
st
 
co
m
m
o
n
 
ar
e 
pa
ce
m
ak
er
s 
fo
r 
br
ad
yc
ar
di
as
 
an
d 
ta
ch
yc
ar
di
as
, 
el
ec
tiv
e 
ca
rd
io
v
er
sio
n 
an
d 
de
fib
ril
la
tio
n
 
fo
r 
ac
u
te
 ta
ch
yd
ys
rh
yt
hm
ia
, 
an
d 
im
pl
an
ta
bl
e 
de
v
ic
es
 
fo
r 
ch
ro
ni
c 
ta
ch
yd
ys
rh
yt
hm
ia
.
 
Su
rg
ic
al
 tr
ea
tm
en
ts
, a
lth
ou
gh
 
le
ss
 
co
m
m
o
n
, 
ar
e 
al
so
 
av
ai
la
bl
e. 
 PA
C
EM
A
K
ER
 T
H
ER
A
PY
: 
 
A
 p
ac
em
ak
er
 is
 a
n
 
el
ec
tr
o
n
ic
 
de
vi
ce
 
th
at
 
pr
ov
id
es
 
el
ec
tr
ic
al
 
st
im
u
li 
to
 t
he
 h
ea
rt
 
m
u
sc
le
. 
Pa
ce
m
ak
er
s 
ar
e 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
u
su
al
ly
 
u
se
d 
w
he
n 
a 
pa
tie
nt
 
ha
s 
a 
slo
w
er
-t
ha
n
-n
o
rm
al
 
im
pu
lse
 fo
rm
at
io
n
 o
r 
a 
co
n
du
ct
io
n 
di
stu
rb
an
ce
 th
at
 
ca
u
se
s 
sy
m
pt
o
m
s.
 
Th
ey
 
m
ay
 
al
so
 
be
 
u
se
d 
to
 
co
n
tr
o
l 
so
m
e 
ta
ch
yd
ys
rh
yt
hm
ia
s 
th
at
 
do
 n
ot
 
re
sp
o
n
d 
to
 m
ed
ic
at
io
n
 
th
er
ap
y.
 
B
iv
en
tr
ic
u
la
r 
(bo
th 
ve
n
tr
ic
le
s) 
pa
ci
n
g 
m
ay
 b
e 
u
se
d 
to
 
tr
ea
t 
ad
va
n
ce
d 
he
ar
t 
fa
ilu
re
 th
at
 d
oe
s 
n
o
t 
re
sp
o
n
d 
to
 m
ed
ic
at
io
n
 t
he
ra
py
.
 
Pa
ce
m
ak
er
s 
ca
n
 b
e 
pe
rm
an
en
t 
or
 
te
m
po
ra
ry
.
 
Pe
rm
an
en
t 
pa
ce
m
ak
er
s 
ar
e 
u
se
d 
m
o
st
 
co
m
m
o
n
ly
 
fo
r 
irr
ev
er
sib
le
 
co
m
pl
et
e 
he
ar
t 
bl
o
ck
. 
Te
m
po
ra
ry
 
pa
ce
m
ak
er
s 
ar
e 
u
se
d 
(e.
g.
,
 
af
te
r M
I, 
af
te
r 
o
pe
n
 
he
ar
t 
su
rg
er
y) 
to 
su
pp
or
t 
pa
tie
n
ts
 
u
n
til
 
th
ey
 
im
pr
ov
e 
o
r 
re
ce
iv
e 
a 
pe
rm
an
en
t p
ac
em
ak
er
 
 B.
C
A
R
D
IO
V
ER
SI
O
N
 
A
N
D
 
D
EF
IB
R
IL
LA
TI
O
N
: 
•
 
Ca
rd
io
ve
rs
io
n 
an
d 
de
fib
ril
la
tio
n 
ar
e 
tr
ea
tm
en
ts
 f
o
r 
ta
ch
yd
ys
rh
yt
hm
ia
s.
 
 
•
 
Th
ey
 
ar
e 
u
se
d 
to
 d
el
iv
er
 
an
 
el
ec
tr
ic
al
 c
u
rr
en
t 
to
 
de
po
la
riz
e 
a 
cr
iti
ca
l m
as
s 
o
f m
yo
ca
rd
ia
l c
el
ls.
 
W
he
n
 
th
e 
ce
lls
 r
ep
ol
ar
iz
e,
 
th
e 
sin
u
s 
n
o
de
 is
 u
su
al
ly
 
ab
le
 to
 
re
ca
pt
u
re
 it
s r
o
le
 
as
 th
e 
he
ar
t’
s 
pa
ce
m
ak
er
.
 
 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
•
 
O
ne
 m
ajo
r 
di
ffe
re
n
ce
 
be
tw
ee
n
 
ca
rd
io
v
er
sio
n 
an
d 
de
fib
ril
la
tio
n
 
ha
s 
to
 
do
 w
ith
 
th
e 
tim
in
g 
o
f 
th
e 
de
liv
er
y 
o
f e
le
ct
ric
al
 c
u
rr
en
t. 
 
•
 
A
no
th
er
 m
ajo
r 
di
ffe
re
n
ce
 
co
n
ce
rn
s 
th
e 
ci
rc
u
m
st
an
ce
: 
de
fib
ril
la
tio
n
 is
 
u
su
al
ly
 p
er
fo
rm
ed
 a
s 
an
 
em
er
ge
nc
y 
tr
ea
tm
en
t, 
w
he
re
as
 
ca
rd
io
ve
rs
io
n 
is 
u
su
al
ly
,
 
bu
t n
o
t 
al
w
ay
s,
 
a 
pl
an
ne
d 
pr
oc
ed
u
re
.
 
 
•
 
El
ec
tr
ic
al
 
cu
rr
en
t 
m
ay
 
be
 d
el
iv
er
ed
 th
ro
ug
h 
pa
dd
le
s 
o
r 
co
n
du
ct
or
 
pa
ds
.
 
•
 
B
ot
h 
pa
dd
le
s 
m
ay
 
be
 
pl
ac
ed
 
o
n
 th
e 
fro
n
t o
f t
he
 c
he
st,
 
w
hi
ch
 i
s 
th
e 
st
an
da
rd
 p
ad
dl
e 
pl
ac
em
en
t, 
o
r 
o
n
e 
pa
dd
le
 
m
ay
 
be
 
pl
ac
ed
 o
n
 
th
e 
fro
n
t 
o
f 
th
e 
ch
es
t 
an
d 
th
e 
o
th
er
 
co
n
n
ec
te
d 
to
 
an
 
ad
ap
te
r 
w
ith
 a
 lo
n
g 
ha
nd
le
 
an
d 
pl
ac
ed
 u
n
de
r 
th
e 
pa
tie
n
t’
s 
ba
ck
, w
hi
ch
 is
 
ca
lle
d 
an
 
an
te
ro
po
ste
rio
r 
pl
ac
em
en
t. 
 
•
 
In
st
ea
d 
of
 
pa
dd
le
s,
 
de
fib
ril
la
to
r 
m
u
lti
fu
n
ct
io
n
 
co
n
du
ct
o
r 
pa
ds
 m
ay
 
be
 u
se
d.
 
•
 
Th
e 
pa
ds
, w
hi
ch
 c
on
ta
in
 
a 
co
n
du
ct
iv
e 
m
ed
iu
m
,
 
ar
e 
pl
ac
ed
 
in
 
th
e 
sa
m
e 
po
sit
io
n
 a
s 
th
e 
pa
dd
le
s. 
Th
ey
 a
re
 
co
n
n
ec
te
d 
to
 th
e 
de
fib
ril
la
to
r 
an
d 
al
lo
w
 fo
r 
ha
n
ds
-
o
ff 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
de
fib
ril
la
tio
n
. 
Th
is 
m
et
ho
d 
re
du
ce
s 
th
e 
ris
ks
 
o
f 
to
u
ch
in
g 
th
e 
pa
tie
n
t 
du
rin
g 
th
e 
pr
oc
ed
ur
e 
an
d 
in
cr
ea
se
s 
el
ec
tr
ic
al
 sa
fe
ty
.  
•
 
A
ED
s 
us
e 
th
is 
ty
pe
 o
f 
de
liv
er
y 
fo
r 
th
e 
el
ec
tr
ic
al
 
cu
rr
en
t. 
•
 
W
he
th
er
 
u
sin
g 
pa
ds
 
o
r 
pa
dd
le
s,
 
th
e 
nu
rs
e 
m
u
st
 
o
bs
er
v
e 
tw
o 
sa
fe
ty
 
m
ea
su
re
s.
 

 
 
Fi
rs
t, 
m
ai
n
ta
in
 g
o
o
d 
co
n
ta
ct
 b
et
w
ee
n
 th
e 
pa
ds
 o
r 
pa
dd
le
s 
(w
ith
 a
 
co
n
du
ct
iv
e 
m
ed
iu
m
) 
an
d 
th
e 
pa
tie
nt
’
s 
sk
in
 t
o 
pr
ev
en
t 
el
ec
tri
ca
l 
cu
rr
en
t 
fro
m
 
le
ak
in
g 
in
to
 
th
e 
ai
r (
arc
in
g) 
wh
en
 th
e d
ef
ib
ril
la
to
r 
is 
di
sc
ha
rg
ed
.
 
 

 
Se
co
n
d,
 
en
su
re
 
th
at
 
n
o
 o
n
e 
is 
in
 
co
n
ta
ct
 
w
ith
 th
e 
pa
tie
nt
 
o
r 
w
ith
 
an
yt
hi
ng
 
th
at
 
is 
to
u
ch
in
g 
th
e 
pa
tie
n
t 
w
he
n
 
th
e 
de
fib
ril
la
to
r 
is 
di
sc
ha
rg
ed
,
 
to
 m
in
im
iz
e 
th
e 
ch
an
ce
 
th
at
 
el
ec
tr
ic
al
 
cu
rr
en
t w
ill
 b
e 
co
n
du
ct
ed
 
to
 
an
yo
n
e 
o
th
er
 th
an
 
th
e 
pa
tie
nt
.

 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
TH
E 
IM
PL
A
N
TA
B
LE
 C
A
R
D
IO
V
E
R
TE
R
 
D
EF
IB
R
IL
LA
TO
R
 
•
 
Th
e 
im
pl
an
ta
bl
e 
ca
rd
io
ve
rt
er
 d
ef
ib
ril
la
to
r 
(IC
D)
 is
 
a 
de
v
ic
e 
th
at
 
de
te
ct
s 
an
d 
te
rm
in
at
es
 
lif
e-
th
re
at
en
in
g 
ep
iso
de
s 
o
f V
T 
o
r 
v
en
tr
ic
u
la
r 
fib
ril
la
tio
n
 in
 h
ig
h-
ris
k 
pa
tie
n
ts
.
 
 
•
 
Pa
tie
n
ts
 
at
 h
ig
h 
ris
k 
ar
e 
th
os
e 
w
ho
 h
av
e 
su
rv
iv
ed
 
su
dd
en
 c
ar
di
ac
 
de
at
h 
sy
n
dr
om
e,
 
u
su
al
ly
 
ca
u
se
d 
by
 
v
en
tr
ic
u
la
r 
fib
ril
la
tio
n
, 
o
r 
ha
ve
 
ex
pe
rie
n
ce
d 
sy
m
pt
om
at
ic
 V
T 
(sy
n
co
pe
 se
co
n
da
ry
 
to
 V
T)
.

 
N
ur
sin
g 
in
te
rv
en
tio
ns
 
fo
r 
th
e 
pa
tie
n
t 
w
ith
 
an
 I
CD
 
ar
e 
pr
ov
id
ed
 t
hr
ou
gh
o
u
t 
th
e 
pr
eo
pe
ra
tiv
e,
 
pe
rio
pe
ra
tiv
e,
 
an
d 
po
st
o
pe
ra
tiv
e 
ph
as
es
. 
In
 a
dd
iti
on
 
to
 
pr
ov
id
in
g 
th
e 
pa
tie
n
t 
an
d 
fa
m
ily
 
w
ith
 
ex
pl
an
at
io
ns
 
re
ga
rd
in
g 
im
pl
an
ta
tio
n
 
o
f 
th
e 
IC
D
 i
n 
th
e 
pr
eo
pe
ra
tiv
e 
ph
as
e,
 
th
e 
n
u
rs
e 
m
ay
 
n
ee
d 
to
 
m
an
ag
e 
ac
u
te
 
ep
iso
de
s 
of
 
lif
et
hr
ea
te
n
in
g 
dy
sr
hy
th
m
ia
s.
 
In
 
th
e 
pe
rio
pe
ra
tiv
e 
an
d 
po
sto
pe
ra
tiv
e 
ph
as
es
, 
th
e 
n
u
rs
e 
ca
re
fu
lly
 
o
bs
er
ve
s 
th
e 
pa
tie
n
t’
s 
re
sp
o
n
se
s 
to
 t
he
 
IC
D
 a
n
d 
pr
ov
id
es
 t
he
 p
at
ie
n
t 
an
d 
fa
m
ily
 
w
ith
 fu
rt
he
r 
te
ac
hi
n
g 
as
 n
ee
de
d 
(W
hi
te
,
 
20
00
) 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
Th
e 
n
u
rs
e 
ca
n
 a
lso
 a
ss
ist
 th
e 
pa
tie
n
t a
n
d 
fa
m
ily
 
in
 
m
ak
in
g 
lif
es
ty
le
 
ch
an
ge
s 
n
ec
es
sit
at
ed
 b
y 
th
e 
dy
sr
hy
th
m
ia
 
an
d 
re
su
lti
ng
 IC
D
 im
pl
an
ta
tio
n.
 
 C
A
R
D
IA
C
 
C
O
N
D
U
C
T
IO
N
 
SU
R
G
ER
Y
: 
1.
EN
D
O
C
A
R
D
IA
L
 
IS
O
LA
TI
O
N
 
 
En
do
ca
rd
ia
l i
so
la
tio
n 
in
v
o
lv
es
 
m
ak
in
g 
an
 in
ci
sio
n
 
in
to
 
th
e 
en
do
ca
rd
iu
m
 
th
at
 s
ep
ar
at
es
 t
he
 a
re
a 
w
he
re
 t
he
 
dy
sr
hy
th
m
ia
 
o
rig
in
at
es
 
fro
m
 
th
e 
su
rr
o
u
n
di
ng
 
en
do
ca
rd
iu
m
.
 
Th
e 
ed
ge
s 
o
f 
th
e 
in
ci
sio
n
 a
re
 
th
en
 
su
tu
re
d 
to
ge
th
er
.
 
Th
e 
in
ci
sio
n 
an
d 
its
 r
es
u
lti
ng
 s
ca
r 
tis
su
e 
pr
ev
en
t 
th
e 
dy
sr
hy
th
m
ia
 
fro
m
 a
ffe
ct
in
g 
th
e 
w
ho
le
 
he
ar
t. 
 
2.
EN
D
O
C
A
R
D
IA
L 
R
ES
EC
TI
O
N
 
 
In
 
en
do
ca
rd
ia
l 
re
se
ct
io
n,
 
th
e 
o
rig
in
 
o
f 
th
e 
dy
sr
hy
th
m
ia
 
is 
id
en
tif
ie
d,
 
an
d 
th
at
 
ar
ea
 
o
f 
th
e 
en
do
ca
rd
iu
m
 is
 
pe
el
ed
 a
w
ay
.
 
N
o 
re
co
n
st
ru
ct
io
n
 o
r 
re
pa
ir 
is 
n
ec
es
sa
ry
.
 
  
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
3.
C
A
TH
ET
ER
 A
BL
A
TI
O
N
 
TH
E
R
A
PY
 
 
Ca
th
et
er
 
ab
la
tio
n
 
de
st
ro
ys
 
sp
ec
ifi
c 
ce
lls
 
th
at
 
ar
e 
th
e 
ca
u
se
 
o
r 
ce
n
tr
al
 
co
n
du
ct
io
n 
m
et
ho
d 
o
f 
a 
ta
ch
yd
ys
rh
yt
hm
ia
.
 
It 
is 
pe
rfo
rm
ed
 w
ith
 
o
r 
af
te
r 
an
 
EP
 
st
ud
y.
 
U
su
al
 
in
di
ca
tio
n
s 
fo
r 
ab
la
tio
n 
ar
e 
A
V
 n
od
al
 re
en
tr
y 
ta
ch
yc
ar
di
a,
 
at
ria
l 
fib
ril
la
tio
n
, 
o
r 
V
T 
u
n
re
sp
o
n
siv
e 
to
 
pr
ev
io
us
 t
he
ra
py
 
(or
 f
or
 w
hi
ch
 t
he
 
th
er
ap
y 
pr
od
uc
ed
 
sig
n
ifi
ca
n
t s
id
e 
ef
fe
ct
s).
 
 
 R
ad
io
fr
eq
ue
n
cy
 
a
bl
a
tio
n:
 
 
Th
e 
m
o
st
 o
fte
n 
us
ed
 m
et
ho
d 
is 
ra
di
o
fre
qu
en
cy
, 
w
hi
ch
 i
n
v
o
lv
es
 
pl
ac
in
g 
a 
sp
ec
ia
l 
ca
th
et
er
 
at
 o
r 
n
ea
r 
th
e 
o
rig
in
 o
f 
th
e 
dy
sr
hy
th
m
ia
.
 
H
ig
h-
fre
qu
en
cy
,
 
lo
w
-e
n
er
gy
 
so
u
n
d 
w
av
es
 
ar
e 
pa
ss
ed
 
th
ro
ug
h 
th
e 
ca
th
et
er
, 
ca
u
sin
g 
th
er
m
al
 in
jur
y 
an
d 
ce
llu
la
r 
ch
an
ge
s 
th
at
 
re
su
lt 
in
 
lo
ca
liz
ed
 
de
str
u
ct
io
n
 
an
d 
sc
ar
rin
g.
 
Th
e 
tis
su
e 
da
m
ag
e 
is 
m
or
e 
sp
ec
ifi
c 
to
 
th
e 
dy
sr
hy
th
m
ic
 
tis
su
e,
 
w
ith
 
le
ss
 
tr
au
m
a 
to
 
th
e 
su
rr
o
u
n
di
n
g 
ca
rd
ia
c 
tis
su
e 
th
an
 
o
cc
u
rs
 w
ith
 
cr
yo
ab
la
tio
n
 
o
r 
el
ec
tri
ca
l a
bl
at
io
n
. 
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m
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O
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A
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ity
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n
 
 
In
di
ca
tio
n
s 
fo
r 
ra
di
o
fre
qu
en
cy
 
ca
th
et
er
 a
bl
at
io
n
 o
f 
ca
rd
ia
c 
ar
rh
yt
hm
ia
s 
 1.
 
C
ry
oa
bl
a
tio
n:
 
 
Cr
yo
ab
la
tio
n
 
in
v
o
lv
es
 
pl
ac
in
g 
a 
sp
ec
ia
l 
pr
ob
e, 
co
o
le
d 
to
 
a 
te
m
pe
ra
tu
re
 
of
 
−
60
°C
 
(−
76
°
F)
, 
o
n
 
th
e 
en
do
ca
rd
iu
m
 
at
 t
he
 s
ite
 o
f t
he
 d
ys
rh
yt
hm
ia
’s
 o
rig
in
 
fo
r 2
 
m
in
u
te
s.
 
Th
e 
tis
su
e 
fre
ez
es
 
an
d 
is 
la
te
r 
re
pl
ac
ed
 
by
 
sc
ar
 
tis
su
e,
 
el
im
in
at
in
g 
th
e 
o
rig
in
 o
f t
he
 d
ys
rh
yt
hm
ia
.
 
 2.
 
El
ec
tr
ic
a
l a
bl
at
io
n .
 
\ 
In
 e
le
ct
ric
al
 
ab
la
tio
n
, 
a 
ca
th
et
er
 
is 
pl
ac
ed
 a
t o
r 
n
ea
r 
th
e 
o
rig
in
 
o
f 
th
e 
dy
sr
hy
th
m
ia
,
 
an
d 
on
e 
to
 
fo
u
r 
sh
oc
ks
 o
f 
10
0 
to
 3
00
 jo
u
le
s 
ar
e 
ad
m
in
ist
er
ed
 t
hr
ou
gh
 t
he
 
ca
th
et
er
 
di
re
ct
ly
 
to
 t
he
 
en
do
ca
rd
iu
m
 
an
d 
su
rro
un
di
ng
 
tis
su
e.
 
Th
e 
ca
rd
ia
c 
tis
su
e 
bu
rn
s 
an
d 
sc
ar
s,
 
th
us
 e
lim
in
at
in
g 
th
e 
so
u
rc
e 
o
f t
he
 d
ys
rh
yt
hm
ia
.
 
 C
O
M
PL
IC
A
TI
O
N
S:
 
1.
 
A
ng
in
a 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
2.
 
Co
ng
es
tiv
e 
he
ar
t f
ai
lu
re
 
3.
 
H
ea
rt
 
at
ta
ck
 
4.
 
Sh
oc
k 
5.
 
St
ro
ke
 
	
 
Pu
lm
o
n
ar
y 
em
bo
lis
m

 
 
 
In
 
ad
di
tio
n
 
to
 
ca
rd
ia
c 
ar
re
st
, 
a 
po
te
n
tia
l 
co
m
pl
ic
at
io
n 
th
at
 
m
ay
 
de
ve
lo
p 
ov
er
 
tim
e 
is 
he
ar
t 
fa
ilu
re
. 
A
no
th
er
 
po
te
n
tia
l 
co
m
pl
ic
at
io
n,
 
es
pe
ci
al
ly
 
w
ith
 a
tri
al
 
fib
ril
la
tio
n
, 
is 
a 
th
ro
m
bo
em
bo
lic
 
ev
en
t. 
If 
th
e 
dy
sr
hy
th
m
ia
 
n
ec
es
sit
at
es
 t
re
at
m
en
t 
w
ith
 m
ed
ic
at
io
n,
 
th
e 
be
n
ef
ic
ia
l a
n
d 
de
tr
im
en
ta
l e
ffe
ct
s 
m
u
st
 
be
 
as
se
ss
ed
.
 
 C
ar
o
tid
 S
in
u
s 
M
as
sa
ge
 
 
 
Ca
ro
tid
 s
in
u
s 
m
as
sa
ge
 
in
vo
lv
es
 r
u
bb
in
g 
th
e 
la
rg
e 
pa
rt 
o
f 
th
e 
ar
te
ria
l 
w
al
l a
t 
th
e 
po
in
t 
w
he
re
 t
he
 
co
m
m
o
n
 
ca
ro
tid
 
ar
te
ry
,
 
lo
ca
te
d 
in
 
th
e 
n
ec
k,
 
di
v
id
es
 
in
to
 
its
 
tw
o 
m
ai
n 
br
an
ch
es
. 
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N
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m
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O
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N
U
R
SI
N
G
 M
A
N
A
G
EM
E
N
T:
 
A
SS
E
SS
M
EN
T 
•
 
M
ajo
r 
ar
ea
s 
o
f 
as
se
ss
m
en
t 
in
cl
u
de
 
po
ss
ib
le
 
ca
u
se
s 
o
f 
th
e 
dy
sr
hy
th
m
ia
 
an
d 
th
e 
dy
sr
hy
th
m
ia
’
s 
ef
fe
ct
 o
n 
th
e 
he
ar
t’
s 
ab
ili
ty
 
to
 p
u
m
p 
an
 
ad
eq
u
at
e 
bl
oo
d 
vo
lu
m
e.
 
 
•
 
W
he
n
 c
ar
di
ac
 o
ut
pu
t i
s r
ed
uc
ed
, t
he
 a
m
o
u
n
t o
f o
x
yg
en
 
re
ac
hi
n
g 
th
e 
tis
su
es
 
an
d 
v
ita
l o
rg
an
s i
s 
di
m
in
ish
ed
.
 
 
•
 
Th
is 
di
m
in
ish
ed
 o
xy
ge
n
at
io
n 
pr
od
uc
es
 th
e 
sig
n
s 
an
d 
sy
m
pt
om
s 
as
so
ci
at
ed
 
w
ith
 d
ys
rh
yt
hm
ia
s.
 
•
 
If 
th
es
e 
sig
n
s 
an
d 
sy
m
pt
o
m
s 
ar
e 
se
v
er
e 
o
r 
if 
th
ey
 
o
cc
u
r 
fre
qu
en
tly
,
 
th
e 
pa
tie
n
t 
m
ay
 
ex
pe
rie
nc
e 
sig
n
ifi
ca
nt
 
di
st
re
ss
 a
n
d 
di
sr
u
pt
io
n
 o
f d
ai
ly
 
lif
e.
 
•
 
A
 h
ea
lth
 h
ist
o
ry
 
is 
ob
ta
in
ed
 to
 
id
en
tif
y 
an
y 
pr
ev
io
us
 
o
cc
u
rr
en
ce
s 
o
f 
de
cr
ea
se
d 
ca
rd
ia
c 
o
u
tp
ut
, 
su
ch
 a
s 
sy
n
co
pe
 (f
ai
nt
in
g),
 
lig
ht
he
ad
ed
ne
ss
,
 
di
zz
in
es
s,
 fa
tig
u
e,
 
ch
es
t d
isc
o
m
fo
rt
, a
n
d 
pa
lp
ita
tio
n
s.
 
 
•
 
Co
ex
ist
in
g 
co
n
di
tio
n
s 
th
at
 c
o
u
ld
 b
e 
a 
po
ss
ib
le
 
ca
u
se
 
o
f 
th
e 
dy
sr
hy
th
m
ia
 (e
g,
 
he
ar
t d
ise
as
e,
 c
hr
on
ic
 
o
bs
tru
ct
iv
e 
pu
lm
o
n
ar
y 
di
se
as
e) 
ma
y 
al
so
 
be
 
id
en
tif
ie
d.
 
A
ll 
m
ed
ic
at
io
ns
, 
pr
es
cr
ib
ed
 
an
d 
o
v
er
-t
he
-c
o
u
n
te
r 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
(in
cl
ud
in
g 
he
rb
s 
an
d 
nu
tr
iti
on
al
 
su
pp
le
m
en
ts)
, 
ar
e 
re
v
ie
w
ed
.
 
So
m
e 
m
ed
ic
at
io
ns
 (e
g, 
di
go
x
in
) c
an
 ca
u
se
 
dy
sr
hy
th
m
ia
s.
  
•
 
A
 t
ho
ro
ug
h 
ps
yc
ho
so
ci
al
 a
ss
es
sm
en
t 
is 
pe
rfo
rm
ed
 to
 
id
en
tif
y 
th
e 
po
ss
ib
le
 e
ffe
ct
s 
o
f t
he
 d
ys
rh
yt
hm
ia
 
an
d 
to
 
de
te
rm
in
ew
he
th
er
 a
n
x
ie
ty
 
is 
a 
sig
n
ifi
ca
n
t 
co
nt
rib
u
tin
g 
fa
ct
or
.  
•
 
Th
e 
n
u
rs
e 
co
n
du
ct
s 
a 
ph
ys
ic
al
 a
ss
es
sm
en
t 
to
 
co
n
fir
m
 
th
e 
da
ta
 o
bt
ai
ne
d 
fro
m
 
th
e 
hi
st
o
ry
 
an
d 
to
 
o
bs
er
ve
 fo
r 
sig
n
s 
o
f 
di
m
in
ish
ed
 
ca
rd
ia
c 
o
u
tp
ut
 
du
rin
g 
th
e 
dy
sr
hy
th
m
ic
 
ev
en
t, 
es
pe
ci
al
ly
 
ch
an
ge
s 
in
 
le
v
el
 
o
f 
co
n
sc
io
us
ne
ss
.
 
 

 
Th
e 
n
u
rs
e 
di
re
ct
s 
at
te
n
tio
n
 
to
 t
he
 s
ki
n,
 
w
hi
ch
 
m
ay
 
be
 p
al
e 
an
d 
co
o
l. 
 

 
Si
gn
s 
o
f 
flu
id
 
re
te
n
tio
n
,
 
su
ch
 
as
 
n
ec
k 
v
ei
n
 
di
st
en
tio
n 
an
d 
cr
ac
kl
es
 a
n
d 
w
he
ez
es
 a
us
cu
lta
te
d 
in
 
th
e 
lu
ng
s, 
m
ay
 
be
 d
et
ec
te
d.
 
 

 
Th
e 
ra
te
 
an
d 
rh
yt
hm
 
o
f 
ap
ic
al
 
an
d 
pe
rip
he
ra
l 
pu
lse
s 
ar
e 
al
so
 
as
se
ss
ed
, a
n
d 
an
y 
pu
lse
 d
ef
ic
it 
is 
n
o
te
d.
 
 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 

 
Th
e 
n
u
rs
e 
au
sc
u
lta
te
s 
fo
r 
ex
tr
a 
he
ar
t 
so
u
n
ds
 
(es
pe
ci
al
ly
 
S3
 
an
d 
S4
) a
n
d 
fo
r 
he
ar
t 
m
u
rm
u
rs
,
 
m
ea
su
re
s 
bl
oo
d 
pr
es
su
re
,
 
an
d 
de
te
rm
in
es
 p
ul
se
 
pr
es
su
re
s.
 

 
 
A
 d
ec
lin
in
g 
pu
lse
 
pr
es
su
re
 
in
di
ca
te
s 
re
du
ce
d 
ca
rd
ia
c 
o
u
tp
ut
. 
Ju
st 
on
e 
as
se
ss
m
en
t 
m
ay
 
n
o
t 
di
sc
lo
se
 
sig
n
ifi
ca
nt
 
ch
an
ge
s 
in
 c
ar
di
ac
 
o
u
tp
ut
; 
th
er
ef
or
e,
 
th
e 
n
u
rs
e 
co
m
pa
re
s 
m
u
lti
pl
e 
as
se
ss
m
en
t 
fin
di
n
gs
 o
v
er
 
tim
e,
 
es
pe
ci
al
ly
 
th
os
e 
th
at
 
o
cc
u
r 
w
ith
 a
nd
 
w
ith
o
u
t t
he
 
dy
sr
hy
th
m
ia
. 
•
 
A
fte
r 
a 
te
m
po
ra
ry
 
o
r 
a 
pe
rm
an
en
t 
pa
ce
m
ak
er
 
is 
in
se
rt
ed
, 
th
e 
pa
tie
n
t’
s 
he
ar
t 
ra
te
 
an
d 
rh
yt
hm
 
ar
e 
m
o
n
ito
re
d 
by
 
EC
G
.  
•
 
Th
e 
pa
ce
m
ak
er
’
s 
se
tti
n
gs
 a
re
 n
o
te
d 
an
d 
co
m
pa
re
d 
w
ith
 
th
e 
EC
G
 re
co
rd
in
gs
 
to
 
as
se
ss
 p
ac
em
ak
er
 fu
n
ct
io
n.
  
•
 
Pa
ce
m
ak
er
 m
al
fu
n
ct
io
n
 is
 
de
te
ct
ed
 
by
 e
x
am
in
in
g 
th
e 
pa
ce
m
ak
er
 
sp
ik
e 
an
d 
its
 
re
la
tio
n
sh
ip
 
to
 
th
e 
su
rr
o
u
n
di
n
g 
EC
G
 c
o
m
pl
ex
es
 .
 
•
 
 
In
 
ad
di
tio
n,
 
ca
rd
ia
co
u
tp
u
t 
an
d 
he
m
o
dy
n
am
ic
 s
ta
bi
lit
y 
ar
e 
as
se
ss
ed
 t
o
 
id
en
tif
y 
th
e 
pa
tie
n
t’
s 
re
sp
on
se
 
to
 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
pa
ci
n
g 
an
d 
th
e a
de
qu
ac
y 
o
f p
ac
in
g.
 
 
•
 
Th
e 
ap
pe
ar
an
ce
 
o
r 
in
cr
ea
sin
g 
fre
qu
en
cy
 
o
f 
dy
sr
hy
th
m
ia
 
is 
o
bs
er
ve
d 
an
d 
re
po
rte
d 
to
 th
e 
ph
ys
ic
ia
n
.
 
•
 
Th
e 
in
ci
sio
n
 
sit
e 
w
he
re
 
th
e 
pu
lse
 
ge
n
er
at
or
 
w
as
 
im
pl
an
te
d 
(or
 th
e 
en
tr
y 
sit
e 
fo
r 
th
e 
pa
ci
n
g 
el
ec
tr
od
e,
 if
 
th
e 
pa
ce
m
ak
er
 is
 a
 
te
m
po
ra
ry
 
tr
an
sv
en
o
u
s 
pa
ce
m
ak
er
) 
is 
ob
se
rv
ed
 f
o
r 
bl
ee
di
n
g,
 
he
m
at
o
m
a 
fo
rm
at
io
n
, 
o
r 
in
fe
ct
io
n,
 
w
hi
ch
 
m
ay
 
be
 
ev
id
en
ce
d 
by
 
sw
el
lin
g,
 
u
n
u
su
al
 
te
n
de
rn
es
s,
 
u
n
u
su
al
 
dr
ai
n
ag
e,
 
an
d 
in
cr
ea
se
d 
he
at
.
 
 
•
 
Th
e 
pa
tie
n
t 
m
ay
 
co
m
pl
ai
n 
of
 c
o
n
tin
u
o
u
s 
th
ro
bb
in
g 
o
r 
pa
in
.
 
Th
es
e 
sy
m
pt
om
s 
ar
e 
re
po
rte
d 
to
 t
he
 p
hy
sic
ia
n
.
 
Th
e 
pa
tie
n
t 
w
ith
 
a 
te
m
po
ra
ry
 
pa
ce
m
ak
er
 
is 
al
so
 
as
se
ss
ed
 
fo
r 
el
ec
tr
ic
al
 
in
te
rfe
re
n
ce
 
an
d 
th
e 
de
ve
lo
pm
en
t o
f m
ic
ro
sh
oc
k.
 
•
 
 
Th
e 
n
u
rs
e 
o
bs
er
v
es
 
fo
r 
po
te
nt
ia
l s
ou
rc
es
 
o
f 
el
ec
tr
ic
al
 
ha
za
rd
s. 
A
ll 
el
ec
tri
ca
l e
qu
ip
m
en
t 
us
ed
 in
 
th
e 
v
ic
in
ity
 
o
f 
th
e 
pa
tie
n
t 
sh
ou
ld
 
be
 
gr
o
u
n
de
d.
 
Im
pr
op
er
ly
 
gr
o
u
n
de
d 
eq
ui
pm
en
t 
ca
n
 g
en
er
at
e 
le
ak
ag
e 
o
f 
cu
rr
en
t 
ca
pa
bl
e 
of
 
pr
od
uc
in
g 
v
en
tr
ic
u
la
r 
fib
ril
la
tio
n
. 
Ex
po
se
d 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
w
ire
s 
m
u
st
 b
e 
ca
re
fu
lly
 
co
v
er
ed
 w
ith
 n
o
n
co
n
du
ct
iv
e 
m
at
er
ia
l 
to
 p
re
ve
n
t 
ac
ci
de
n
ta
l 
v
en
tr
ic
u
la
r 
fib
ril
la
tio
n
 
fro
m
 
st
ra
y 
cu
rr
en
ts
.
 
 
•
 
Th
e 
n
u
rs
e,
 
w
o
rk
in
g 
w
ith
 a
 
bi
o
m
ed
ic
al
 
en
gi
n
ee
r 
o
r 
el
ec
tr
ic
ia
n
, 
sh
o
u
ld
 m
ak
e 
ce
rt
ai
n
 
th
at
 
th
e 
pa
tie
n
t i
s i
n 
an
 
el
ec
tr
ic
al
ly
 
sa
fe
 e
nv
iro
n
m
en
t. 
 
•
 
Pa
tie
n
ts
,
 
es
pe
ci
al
ly
 
th
os
e 
re
ce
iv
in
g 
a 
pe
rm
an
en
t 
pa
ce
m
ak
er
,
 
sh
o
u
ld
 b
e 
as
se
ss
ed
 fo
r a
n
x
ie
ty
.
 
 
•
 
In
 a
dd
iti
on
, f
o
r 
th
os
e 
re
ce
iv
in
g 
pe
rm
an
en
t p
ac
em
ak
er
s,
 
th
e 
le
ve
l 
o
f 
kn
o
w
le
dg
e 
an
d 
le
ar
n
in
g 
ne
ed
s 
of
 t
he
 
pa
tie
n
t 
an
d 
th
e 
fa
m
ily
 
an
d 
th
e 
hi
st
o
ry
 
o
f a
dh
er
en
ce
 
to
 
th
e 
th
er
ap
eu
tic
 r
eg
im
en
 s
ho
ul
d 
be
 
id
en
tif
ie
d.

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5M
in
 
Th
e 
gr
o
u
p 
sh
ou
ld
 b
e 
ab
le
 
to
 
en
lis
t t
he
 
N
ur
sin
g 
di
ag
no
sis
 
N
U
R
SI
N
G
 D
IA
G
N
O
SE
S:
 
 
B
as
ed
 o
n
 a
ss
es
sm
en
t d
at
a,
 
m
ajo
r 
n
u
rs
in
g 
di
ag
n
o
se
s 
o
f t
he
 p
at
ie
n
t m
ay
 
in
cl
ud
e:
 
1.
 
D
ec
re
as
ed
 ca
rd
ia
c 
o
u
tp
ut
.
 
2.
 
D
ec
re
as
ed
 c
ar
di
op
ul
m
o
n
ar
y 
tis
su
e 
pe
rfu
sio
n 
re
la
te
d 
to
 
de
cr
ea
se
d 
ca
rd
ia
c 
o
u
tp
ut
 
3.
 
A
nx
ie
ty
 re
la
te
d 
to
 fe
ar
 
o
f t
he
 
u
n
kn
o
w
n
 
4.
 
D
ef
ic
ie
nt
 
kn
ow
le
dg
e 
ab
o
u
t 
th
e 
dy
sr
hy
th
m
ia
 
an
d 
its
 
Po
w
er
Po
in
t 
pr
es
en
ta
tio
n
 
Le
ct
ur
e 
cu
m
 
D
isc
u
ss
io
n
, 
Ex
pl
ai
ni
n
g,
 
Cl
ar
ify
in
g 
do
ub
ts 
Li
st
en
in
g,
 
Ta
ki
ng
 
n
o
te
s,
 
as
ki
n
g 
do
ub
ts 
W
ha
t a
re
 
th
e 
n
u
rs
in
g 
di
ag
n
o
sis
 
o
f 
ar
rh
yt
hm
ia
s?
 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
tr
ea
tm
en
t 
5.
 
R
isk
 
fo
r 
in
fe
ct
io
n
 
re
la
te
d 
to
 
pa
ce
m
ak
er
 
le
ad
 
o
r 
ge
n
er
at
or
 in
se
rt
io
n 
6.
 
R
isk
 
fo
r 
in
ef
fe
ct
iv
e 
co
pi
n
g 
7.
 
D
ef
ic
ie
nt
 
kn
ow
le
dg
e 
re
ga
rd
in
g 
se
lf-
ca
re
 p
ro
gr
am
 
PL
A
N
N
IN
G
 
A
N
D
 G
O
A
LS
: 
 
Th
e 
m
ajo
r 
go
al
s 
fo
r 
th
e 
pa
tie
nt
 
m
ay
 
in
cl
u
de
 
er
ad
ic
at
in
g 
o
r 
de
cr
ea
sin
g 
th
e 
in
ci
de
nc
e 
o
f t
he
 
dy
sr
hy
th
m
ia
 
(by
 
de
cr
ea
sin
g 
co
nt
rib
ut
or
y 
fa
ct
or
s) 
to
 m
ai
n
ta
in
 
ca
rd
ia
c 
o
u
tp
ut
, 
m
in
im
iz
in
g 
an
x
ie
ty
,
 
an
d 
ac
qu
iri
n
g 
kn
ow
le
dg
e 
ab
ou
t t
he
 d
ys
rh
yt
hm
ia
 
an
d 
its
 
tr
ea
tm
en
t. 
 1.
 D
ec
re
a
se
d 
ca
rd
ia
c 
ou
tp
u
t r
el
at
ed
 
to
 
a
lte
ra
tio
n
 
in
 
he
a
rt
 
ra
te
 
a
n
d 
rh
yt
hm
s 
ev
id
en
ce
 
by
 
EC
G
 
sh
o
w
in
g 
a
tr
ia
l f
ib
ri
lla
tio
n,
 
ir
re
gu
la
r 
he
ar
t r
a
te
 a
nd
 lo
w
 
BP
. 
G
oa
l: 
 
Pt
’
s 
w
ill
 c
o
n
v
er
t 
ba
ck
 
to
 N
or
m
al
 
Si
n
u
s 
R
hy
th
m
 
w
ith
in
 2
4 
ho
ur
s.-
Pt
 I
N
R
 l
ev
el
 w
ill
 
re
m
ai
n 
w
ith
in
 2
-3
 
ra
n
ge
.
 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
N
ur
sin
g 
In
te
rv
en
tio
n
s:
 
•
 
A
ss
es
s 
th
e 
pa
tie
n
t 
fo
r 
th
e 
u
n
de
rly
in
g 
ca
u
se
 
an
d 
co
n
tr
ib
ut
in
g 
fa
ct
o
rs
. 
•
 
A
ss
es
s 
th
e 
pa
tie
n
t 
fo
r 
sig
ns
 
an
d 
sy
m
pt
om
s 
o
f 
im
pe
n
di
ng
 
fa
ilu
re
.
 
Th
is 
in
cl
u
de
s 
ph
ys
ic
al
 
as
se
ss
m
en
t, 
re
v
ie
w
 
o
f 
la
b 
va
lu
es
,
 
pa
tie
n
t 
hi
sto
ry
 
an
d 
in
va
siv
e 
he
m
o
dy
n
am
ic
 
pa
ra
m
et
er
s 
if 
av
ai
la
bl
e.
 
•
 
Co
rr
ec
t 
th
e 
u
n
de
rly
in
g 
ca
u
se
. 
Th
is 
m
ay
 i
nc
lu
de
 
re
du
ct
io
n
 
o
f 
pa
in
 
an
d 
an
x
ie
ty
, 
flu
id
 r
es
tr
ic
tio
n
, 
flu
id
 
re
pl
ac
em
en
t, 
re
st
ric
tin
g 
ac
tiv
iti
es
 
th
at
 
pr
ec
ip
ita
te
 
dy
sr
hy
th
m
ia
s.
 (e
.
g.
 
v
al
sa
lv
a) 
or 
pl
ac
in
g 
th
e 
pa
tie
n
t o
n 
o
x
yg
en
. 
•
 
M
ai
nt
ai
n 
pa
te
n
cy
 
o
f a
ll 
IV
 a
n
d 
o
th
er
 in
va
siv
e 
lin
es
.
 
•
 
Pr
ov
id
e 
ps
yc
ho
so
ci
al
 
su
pp
or
t 
fo
r 
pa
tie
nt
 
an
d 
fa
m
ily
 
m
em
be
rs
. 
•
 
Pr
om
o
te
 
ad
eq
ua
te
 
re
st
.
 
•
 
M
ai
nt
ai
n 
ap
pr
op
ria
te
 
n
u
tr
iti
o
n
al
 
an
d 
flu
id
 
ba
la
n
ce
s.
 
•
 
Pa
tie
n
t 
te
ac
hi
n
g:
 
in
cl
ud
es
 a
cu
te
 a
ct
iv
iti
es
 s
u
ch
 
as
 
re
po
rti
n
g 
ch
es
t 
pa
in
 
or
 
dy
sp
ne
a 
an
d 
w
el
ln
es
s 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
te
ac
hi
ng
 
su
ch
 
as
 
st
o
p 
sm
o
ki
n
g,
 
st
re
ss
 
re
du
ct
io
n
, 
w
ei
gh
t r
ed
uc
tio
n
, 
he
ar
t h
ea
lth
y 
di
et
,
 
dr
ug
 
re
gi
m
en
, 
an
d 
re
la
xa
tio
n
. 
O
th
er
 
pa
tie
n
t 
te
ac
hi
n
g 
ac
tiv
iti
es
 
in
cl
u
de
 t
ea
ch
in
g 
th
e 
pa
tie
n
t 
ho
m
e 
bl
o
o
d 
pr
es
su
re
, 
pu
lse
 a
nd
 w
ei
gh
t m
o
n
ito
rin
g.
 
 2.
 
D
EC
R
EA
SE
D
 
C
A
R
D
IO
PU
LM
O
N
A
R
Y
 
TI
SS
U
E 
PE
R
FU
SI
O
N
 
R
EL
A
TE
D
 
TO
 
D
EC
R
EA
SE
D
 
C
A
R
D
IA
C
 
O
U
TP
U
T.
 
 
G
O
A
L 
 
Cl
ie
n
t 
w
ill
 
be
 
ab
le
 
to
 
m
ai
nt
ai
n 
n
o
rm
al
 
ca
rd
io
pu
lm
on
ar
y 
tis
su
e 
pe
rfu
sio
n
. 
 N
ur
sin
g 
In
te
rv
en
tio
n
s:
 
•
 
A
ss
es
s 
th
e 
pa
tie
nt
 fo
r c
au
sa
tiv
e 
fa
ct
or
s.
 
In
 
th
e 
ca
se
 o
f 
dy
sr
hy
th
m
ia
s,
 
th
is 
w
o
u
ld
 
en
ta
il 
id
en
tif
yi
n
g 
th
e 
dy
sr
hy
th
m
ia
 
an
d 
de
te
rm
in
in
g 
if 
it 
w
as
 
ca
u
sin
g 
a 
de
cr
ea
se
 in
 ti
ss
u
e 
pe
rfu
sio
n.
 
•
 
A
ss
es
s 
th
e 
pa
tie
n
t 
fo
r 
al
te
ra
tio
n
 
in
 
m
en
ta
tio
n,
 v
ita
l 
sig
n
s,
 
po
stu
ra
l b
lo
o
d 
pr
es
su
re
 
an
d 
sig
ns
 
o
f p
ul
m
on
ar
y 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
em
bo
li.
 
•
 
A
ss
es
s 
ba
se
lin
e 
la
bs
: 
A
BG
s, 
el
ec
tr
o
ly
te
s,
 
B
U
N
/c
re
at
in
in
e,
 c
ar
di
ac
 p
ro
fil
e.
 
•
 
D
oc
um
en
t 
an
d 
re
po
rt 
ch
es
t 
pa
in
,
 
n
o
tin
g 
pr
ec
ip
ita
tin
g 
fa
ct
or
s. 
•
 
En
co
u
ra
ge
 r
es
tfu
l a
tm
o
sp
he
re
.
 
•
 
Te
ac
h 
pa
tie
n
t t
o
 
de
cr
ea
se
 
ca
rd
ia
c 
w
o
rk
lo
ad
. 
•
 
A
dm
in
ist
er
 
ca
rd
ia
c m
ed
ic
at
io
ns
. 
•
 
Te
ac
h 
pa
tie
n
t t
o
 
se
lf 
ad
m
in
ist
er
 
m
ed
ic
at
io
ns
. 
•
 
D
isc
us
s 
n
ec
es
sa
ry
 
lif
es
ty
le
 
ch
an
ge
s 
su
ch
 
as
 
st
op
 
sm
o
ki
ng
,
 
di
et
,
 
w
ei
gh
t l
o
ss
,
 
ap
pr
op
ria
te
 
ex
er
ci
se
s,
 
an
d 
st
re
ss
 
re
du
ct
io
n
. 
 N
U
R
SI
N
G
 IN
TE
R
V
EN
TI
O
N
S 
M
O
N
IT
O
R
IN
G
 
A
N
D
 
M
A
N
A
G
IN
G
 
TH
E 
D
Y
SR
H
Y
T
H
M
IA
 
•
 
Th
e 
n
u
rs
e 
re
gu
la
rly
 e
va
lu
at
es
 
bl
o
o
d 
pr
es
su
re
, 
pu
lse
 
ra
te
 
an
d 
rh
yt
hm
,
 
ra
te
 
an
d 
de
pt
h 
o
f 
re
sp
ira
tio
ns
,
 
an
d 
br
ea
th
 
so
u
n
ds
 
to
 
de
te
rm
in
e 
th
e 
dy
sr
hy
th
m
ia
’
s 
he
m
o
dy
n
am
ic
 e
ffe
ct
.  
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
•
 
Th
e 
n
u
rs
e 
al
so
 
as
ks
 
pa
tie
n
ts
 
ab
ou
t 
ep
iso
de
s 
o
f 
lig
ht
he
ad
ed
n
es
s,
 
di
zz
in
es
s,
 
o
r 
fa
in
tin
g 
as
 
pa
rt
 
o
f 
th
e 
o
n
go
in
g 
as
se
ss
m
en
t. 
 
•
 
If 
a 
pa
tie
nt
 
w
ith
 
a 
dy
sr
hy
th
m
ia
 
is 
ho
sp
ita
liz
ed
,
 
th
e 
n
u
rs
e 
m
ay
 
o
bt
ai
n 
a 
12
-le
ad
 
EC
G
, 
co
n
tin
u
o
u
sly
 
m
o
n
ito
r 
th
e 
pa
tie
n
t, 
an
d 
an
al
yz
e 
rh
yt
hm
 s
tr
ip
s 
to
 
tr
ac
k 
th
e 
dy
sr
hy
th
m
ia
. 
 
•
 
Co
nt
ro
l 
of
 
th
e 
in
ci
de
n
ce
 
o
r 
th
e 
ef
fe
ct
 
o
f 
th
e 
dy
sr
hy
th
m
ia
, 
o
r 
bo
th
, i
s 
o
fte
n
 a
ch
ie
ve
d 
by
 th
e 
u
se
 o
f 
an
tia
rr
hy
th
m
ic
 
m
ed
ic
at
io
n
s.
 
 
•
 
Th
e 
nu
rs
e 
as
se
ss
es
 a
n
d 
ob
se
rv
es
 fo
r t
he
 b
en
ef
ic
ia
l a
nd
 
ad
v
er
se
 e
ffe
ct
s 
o
f e
ac
h 
o
f t
he
 m
ed
ic
at
io
n
s.
 
 
•
 
Th
e 
n
u
rs
e 
al
so
 
m
an
ag
es
 
m
ed
ic
at
io
n
 
ad
m
in
ist
ra
tio
n
 
ca
re
fu
lly
 s
o
 t
ha
t 
a 
co
n
st
an
t 
se
ru
m
 b
lo
o
d 
le
ve
l 
of
 
th
e 
m
ed
ic
at
io
n 
is 
m
ai
n
ta
in
ed
 a
t a
ll 
tim
es
.
 
 
•
 
In
 
ad
di
tio
n
 
to
 
m
ed
ic
at
io
n,
 
th
e 
nu
rs
e 
as
se
ss
es
 
fo
r 
fa
ct
or
s 
th
at
 
co
n
tr
ib
ut
e 
to
 
th
e 
dy
sr
hy
th
m
ia
 
(eg
, c
af
fe
in
e, 
st
re
ss
,
 
n
o
n
-a
dh
er
en
ce
 t
o 
th
e 
m
ed
ic
at
io
n 
re
gi
m
en
) a
n
d 
as
sis
ts 
th
e 
pa
tie
n
t 
in
 
de
v
el
o
pi
ng
 a
 p
la
n 
to
 
m
ak
e 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
lif
es
ty
le
 c
ha
n
ge
s 
th
at
 
el
im
in
at
e 
o
r 
re
du
ce
 
th
es
e 
fa
ct
o
rs
.
1) 
M
IN
IM
IZ
IN
G
 
A
N
X
IE
T
Y
 
•
 
W
he
n
 th
e 
pa
tie
n
t e
x
pe
rie
n
ce
s 
ep
iso
de
s 
o
f d
ys
rh
yt
hm
ia
, 
th
e 
n
u
rs
e 
m
ai
n
ta
in
s a
 
ca
lm
 a
nd
 re
as
su
rin
g 
at
tit
ud
e.
 
 
•
 
Th
is 
de
m
ea
n
o
r 
fo
st
er
s 
a 
tr
u
st
in
g 
re
la
tio
n
sh
ip
 w
ith
 
th
e 
pa
tie
n
t 
an
d 
as
sis
ts 
in
 
re
du
ci
n
g 
an
x
ie
ty
 
(re
du
ci
ng
 
th
e 
sy
m
pa
th
et
ic
 re
sp
on
se
).  
•
 
Su
cc
es
se
s 
ar
e 
em
ph
as
iz
ed
 w
ith
 th
e 
pa
tie
n
t 
to
 
pr
o
m
o
te
 
a 
se
n
se
 o
f c
on
fid
en
ce
 in
 li
v
in
g 
w
ith
 a
 d
ys
rh
yt
hm
ia
. 
Fo
r 
ex
am
pl
e,
 
if 
a 
pa
tie
nt
 
is 
ex
pe
rie
n
ci
n
g 
ep
iso
de
s 
o
f 
dy
sr
hy
th
m
ia
 
an
d 
a 
m
ed
ic
at
io
n
 
is 
ad
m
in
ist
er
ed
 
th
at
 
be
gi
n
s 
to
 
re
du
ce
 
th
e 
in
ci
de
nc
e 
of
 
th
e 
dy
sr
hy
th
m
ia
,
 
th
e 
n
u
rs
e 
co
m
m
u
n
ic
at
es
 th
at
 
in
fo
rm
at
io
n 
to
 th
e 
pa
tie
n
t. 
 
•
 
Th
e 
n
u
rs
in
g 
go
al
 is
 
to
 
m
ax
im
iz
e 
th
e 
pa
tie
n
t’
s 
co
n
tr
o
l 
an
d 
to
 
m
ak
e 
th
e 
u
n
kn
ow
n
 le
ss
 th
re
at
en
in
g.

2) 
PR
EV
EN
TI
N
G
 
IN
FE
C
TI
O
N
 
•
 
Th
e 
n
u
rs
e 
ch
an
ge
s 
th
e 
dr
es
sin
g 
re
gu
la
rly
 a
nd
 in
sp
ec
ts
 
th
e 
in
se
rt
io
n 
sit
e 
fo
r 
re
dn
es
s, 
sw
el
lin
g,
 
so
re
n
es
s,
 
o
r 
an
y 
u
n
u
su
al
 d
ra
in
ag
e.
 
 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
•
 
A
n 
in
cr
ea
se
 
in
 
te
m
pe
ra
tu
re
 
sh
ou
ld
 b
e 
re
po
rt
ed
 
to
 t
he
 
ph
ys
ic
ia
n
. 
 
•
 
Ch
an
ge
s 
in
 
w
o
u
n
d 
ap
pe
ar
an
ce
 a
re
 a
lso
 r
ep
or
te
d 
to
 
th
e 
ph
ys
ic
ia
n
.
3) 
PR
OM
O
TI
N
G
 E
FF
EC
TI
V
E 
C
O
PI
N
G
 
•
 
Th
e 
pa
tie
n
t 
tr
ea
te
d 
w
ith
 
a 
pa
ce
m
ak
er
 e
x
pe
rie
n
ce
s 
n
o
t 
o
n
ly
 
lif
es
ty
le
 a
n
d 
ph
ys
ic
al
 
ch
an
ge
s 
bu
t a
lso
 
em
o
tio
na
l 
ch
an
ge
s.
 
•
 
A
t 
di
ffe
re
n
t 
tim
es
 
du
rin
g 
th
e 
he
al
in
g 
pr
oc
es
s,
 
th
e 
pa
tie
n
t 
m
ay
 
fe
el
 
an
gr
y,
 d
ep
re
ss
ed
, f
ea
rfu
l, 
an
x
io
u
s,
 
o
r 
a 
co
m
bi
n
at
io
n
 o
f t
he
se
 e
m
o
tio
n
s.
 
 
•
 
A
lth
ou
gh
 
ea
ch
 
pa
tie
n
t 
u
se
s 
in
di
v
id
ua
l 
co
pi
ng
 
st
ra
te
gi
es
 
(eg
,
 
hu
m
o
r,
 p
ra
ye
r,
 
co
m
m
u
n
ic
at
io
n 
w
ith
 
a 
sig
ni
fic
an
t 
o
th
er
) t
o
 
m
an
ag
e 
em
o
tio
n
al
 
di
st
re
ss
,
 
so
m
e 
st
ra
te
gi
es
 
m
ay
 w
o
rk
 
be
tte
r 
th
an
 
o
th
er
s.
 
 
•
 
Si
gn
s 
th
at
 
m
ay
 i
n
di
ca
te
 
in
ef
fe
ct
iv
e 
co
pi
n
g 
in
cl
u
de
 
so
ci
al
 
iso
la
tio
n,
 
in
cr
ea
se
d 
o
r 
pr
o
lo
ng
ed
 
irr
ita
bi
lit
y 
o
r 
de
pr
es
sio
n,
 
an
d 
di
ffi
cu
lty
 
in
 
re
la
tio
ns
hi
ps
.
 
 
•
 
To
 
pr
om
o
te
 
ef
fe
ct
iv
e 
co
pi
n
g 
st
ra
te
gi
es
, t
he
 
n
u
rs
e 
m
u
st
 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
re
co
gn
iz
e 
th
e 
pa
tie
nt
’
s 
em
o
tio
n
al
 
st
at
e 
an
d 
as
sis
t 
th
e 
pa
tie
n
t t
o 
ex
pl
o
re
 h
is 
or
 h
er
 fe
el
in
gs
.
 
 
•
 
Th
e 
n
u
rs
e 
m
ay
 
he
lp
 th
e 
pa
tie
nt
 
to
 
id
en
tif
y 
pe
rc
ei
v
ed
 
ch
an
ge
s 
(eg
,
 
lo
ss
 
o
f 
ab
ili
ty
 
to
 
pa
rti
ci
pa
te
 i
n
 
co
n
ta
ct
 
sp
or
ts)
, t
he
 
em
o
tio
n
al
 r
es
po
n
se
 
to
 
th
e 
ch
an
ge
 
(eg
,
 
an
ge
r),
 
an
d 
ho
w
 th
e 
pa
tie
n
t r
es
po
n
de
d 
to
 
th
at
 e
m
o
tio
n 
(eg
,
 
qu
ic
kl
y 
be
ca
m
e 
an
gr
y 
w
he
n 
ta
lk
in
g 
w
ith
 
sp
ou
se
).  
•
 
Th
e 
nu
rs
e 
re
as
su
re
s 
th
e 
pa
tie
nt
 
th
at
 t
he
 r
es
po
n
se
s 
ar
e 
n
o
rm
al
,
 
th
en
 
as
sis
ts 
th
e 
pa
tie
n
t 
to
 i
de
n
tif
y 
re
al
ist
ic
 
go
al
s 
(eg
,
 
de
ve
lo
p 
in
te
re
st 
in
 a
n
o
th
er
 a
ct
iv
ity
) a
n
d 
to
 
de
v
el
o
p 
a 
pl
an
 to
 a
tta
in
 
th
os
e 
go
al
s. 
 
•
 
Th
e 
nu
rs
e 
m
ay
 
al
so
 
te
ac
h 
th
e 
pa
tie
n
t e
as
y-
to
-
u
se
 s
tr
es
s 
re
du
ct
io
n
 
te
ch
ni
qu
es
 (e
g,
 
de
ep
-b
re
at
hi
n
g 
ex
er
ci
se
s) 
to 
fa
ci
lit
at
e 
co
pi
ng
.

 TE
A
C
H
IN
G
 P
A
TI
EN
TS
 
SE
LF
-C
A
R
E 
•
 
W
he
n
 
te
ac
hi
ng
 p
at
ie
n
ts
 
ab
ou
t d
ys
rh
yt
hm
ia
s,
 
th
e 
n
u
rs
e 
pr
es
en
ts
 
th
e 
in
fo
rm
at
io
n 
in
 
te
rm
s 
th
at
 
ar
e 
u
n
de
rs
ta
nd
ab
le
 
an
d 
in
 a
 
m
an
n
er
 
th
at
 
is 
n
o
t f
rig
ht
en
in
g 
o
r 
th
re
at
en
in
g.
 
 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
•
 
Th
e 
n
u
rs
e 
ex
pl
ai
n
s 
th
e 
im
po
rta
nc
e 
o
f 
m
ai
nt
ai
ni
ng
 
th
er
ap
eu
tic
 
se
ru
m
 
le
v
el
s 
o
f 
A
nt
ia
rr
hy
th
m
ic
 
m
ed
ic
at
io
ns
 
so
 
th
at
 
th
e 
pa
tie
n
t 
u
n
de
rs
ta
n
ds
 
w
hy
 
m
ed
ic
at
io
ns
 sh
ou
ld
 b
e 
ta
ke
n
 r
eg
u
la
rly
 
ea
ch
 d
ay
.
 
 
•
 
In
 a
dd
iti
o
n
, 
th
e 
re
la
tio
n
sh
ip
 b
et
w
ee
n
 
a 
dy
sr
hy
th
m
ia
 
an
d 
ca
rd
ia
c 
o
u
tp
ut
 
is 
ex
pl
ai
ne
d 
so
 
th
at
 
th
e 
pa
tie
n
t 
u
n
de
rs
ta
nd
s 
th
e 
ra
tio
n
al
e 
fo
r 
th
e 
m
ed
ic
al
 re
gi
m
en
. 
•
 
 
If 
th
e 
pa
tie
nt
 
ha
s 
a 
po
te
n
tia
lly
 
le
th
al
 
dy
sr
hy
th
m
ia
,
 
it 
is 
al
so
 
m
po
rta
n
t t
o 
es
ta
bl
ish
 w
ith
 th
e 
pa
tie
n
t a
nd
 fa
m
ily
 a
 
pl
an
 o
f 
ac
tio
n
 
to
 
ta
ke
 
in
 
ca
se
 
o
f 
an
 e
m
er
ge
nc
y.
 
Th
is 
al
lo
w
s 
th
e 
pa
tie
n
t 
an
d 
fa
m
ily
 t
o 
fe
el
 
in
 
co
n
tr
o
l 
an
d 
pr
ep
ar
ed
 
fo
r 
po
ss
ib
le
 e
v
en
ts
.  
•
 
A
 r
ef
er
ra
l f
or
 
ho
m
e 
ca
re
 
u
su
al
ly
 
is 
no
t n
ec
es
sa
ry
 
fo
r 
th
e 
pa
tie
nt
 w
ith
 a
 d
ys
rh
yt
hm
ia
 
u
n
le
ss
 
th
e 
pa
tie
n
t 
is 
he
m
o
dy
n
am
ic
al
ly
 
u
n
st
ab
le
 
an
d 
ha
s 
sig
n
ifi
ca
n
t 
sy
m
pt
om
s 
o
f d
ec
re
as
ed
 ca
rd
ia
c 
o
u
tp
ut
.
 
 
•
 
H
om
e 
ca
re
 
is 
al
so
 
w
ar
ra
n
te
d 
if 
th
e 
pa
tie
n
t 
ha
s 
sig
n
ifi
ca
nt
 
co
m
o
rb
id
iti
es
, 
so
ci
o
ec
o
n
o
m
ic
 i
ss
u
es
, 
o
r 
lim
ite
d 
se
lf-
m
an
ag
em
en
t 
sk
ill
s 
th
at
 
co
u
ld
 p
ot
en
tia
te
 
th
e 
ris
k 
fo
r 
n
o
n
ad
he
re
n
ce
 to
 
th
e 
th
er
ap
eu
tic
 
re
gi
m
en
. 
 
S.
N
o.
 
Ti
m
e 
Sp
ec
ifi
c 
O
bje
ct
iv
e 
C
on
te
n
t 
A
.
V
 A
id
s 
Te
ac
hi
n
g 
A
ct
iv
ity
 
Le
a
rn
in
g 
A
ct
iv
ity
 
Ev
al
ua
tio
n
 
•
 
A
fte
r 
pa
ce
m
ak
er
 i
ns
er
tio
n
, 
th
e 
pa
tie
n
t’
s 
ho
sp
ita
l 
sta
y 
m
ay
 
be
 
le
ss
 
th
an
 
1 
da
y,
 
an
d 
fo
llo
w
-u
p 
in
 
an
 o
u
tp
at
ie
n
t 
cl
in
ic
 o
r o
ffi
ce
 
is 
co
m
m
o
n
. 
 
•
 
Th
e 
pa
tie
n
t’
s 
an
x
ie
ty
 
an
d 
fe
el
in
gs
 
o
f v
u
ln
er
ab
ili
ty
 
m
ay
 
in
te
rfe
re
 w
ith
 
th
e 
ab
ili
ty
 
to
 
le
ar
n
 
in
fo
rm
at
io
n 
pr
ov
id
ed
.  
•
 
N
ur
se
s 
of
te
n 
n
ee
d 
to
 in
cl
u
de
 
ho
m
e 
ca
re
gi
v
er
s 
in
 
th
e 
te
ac
hi
ng
 
an
d 
pr
ov
id
e 
pr
in
te
d 
m
at
er
ia
ls 
fo
r 
u
se
 
by
 
th
e 
pa
tie
n
t a
n
d 
ca
re
gi
v
er
. 
 
•
 
Pr
io
rit
ie
s 
fo
r 
le
ar
n
in
g 
ar
e 
es
ta
bl
ish
ed
 w
ith
 
th
e 
pa
tie
n
t 
an
d 
ca
re
gi
v
er
.
 
 
•
 
Te
ac
hi
ng
 m
ay
 
in
cl
u
de
 
th
e 
im
po
rta
n
ce
 
o
f 
pe
rio
di
c 
pa
ce
m
ak
er
 
m
o
n
ito
rin
g,
 
pr
om
ot
in
g 
sa
fe
ty
,
 
av
o
id
in
g 
in
fe
ct
io
n,
 a
nd
 so
u
rc
es
 o
f e
le
ct
ro
m
ag
ne
tic
 in
te
rfe
re
n
ce
.


 
5M
in
 
 
SU
M
M
A
R
Y
 A
N
D
 C
O
N
C
LU
SI
O
N
: 
 
A
rrh
yt
hm
ia
 
be
in
g 
a 
m
ajo
r 
lif
e 
th
re
at
en
in
g 
sc
en
ar
io
; 
sh
ou
ld
 
be
 
co
n
sid
er
ed
 
as
 
em
er
ge
n
cy
.
 
Pr
of
es
sio
na
ls 
sh
ou
ld
 b
e 
aw
ar
e 
ab
ou
t”
 
tr
ea
tin
g 
th
e 
pa
tie
nt
s 
n
o
t m
er
el
y 
th
e 
sy
m
pt
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APPENDIX – F  
LETTER SEEKING EXPERTS OPINION AND SUGGESTION FOR THE 
CONTENT VALIDITY TOOL
FROM, 
Mr. Paul Joseph Ani 
1st Year M sc Nursing 
MMM College of Nursing 
Mogappair West 
Chennai -60 
TO, 
------------------------------------ 
------------------------------------ 
Forwarded Through 
      Principal, 
      MMM College of Nursing, 
      Mogappair West, 
       Chennai – 60 
Respected Sir/Madam,
Sub: Expert opinion for content validation of research tool. 
           I, Mr. Paul Joseph Ani, 1st year M.Sc nursing student (Medical Surgical nursing) 
of MMM College of Nursing, request your good self, if you could kindly accept to 
validate my research tool on topic “A study to assess the effectiveness of Arrhythmia 
Interpretation Training Programme (AIT) on Knowledge and Arrhythmia Interpretation 
among staff  nurses” at a selected hospital in Chennai. 
          I would be obliged if you would kindly affirm your acceptance to the undersigned 
with your valuable suggestion on this topic. I shall send details of my study along with 
the research tool. 
Thanking you in anticipation. 
Yours Sincerely  
Mr. Paul Joseph Ani 
LIST OF EXPERTS FOR CONTENT VALIDITY 
1. Dr.K.Jaishankar 
Senior Consultant,  
Reg.No.49448      
Cardiology and Electro Physiology, 
The Madras Medical Mission, Chennai. 
2. Dr.S.R.Ramkumar  
Senior Consultant, Cardiology, 
Reg.No. 50835, 
The Madras Medical Mission, Chennai 
3. Mrs.Ambily.A 
Associate Professor, 
University College of Nursing, 
Gandhi Nagar,  
Kottayam, Kerala. 
4. Mrs.Suja J.S 
Associate Professor, 
Govt. College of Nursing,  
Alapuzha, Kerala. 
5. Mrs.Lizy Sonia 
Vice Principal, 
Apollo College of Nursing,  
Chennai. 
6. Mrs.Jaslina Gnanarani 
Reader, 
Apollo College of Nursing,  
Chennai. 
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